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HUMAN ENDOMETRIAL SPECIFIC ]
STEROID- BINDING PACTOR I, II and III

This lnventlon relates, in part, to newly identified
polynucleotides and polypeptldes, variants and derivatives of the

. polynucleotldes and polypeptldes, processes for maklng the

polynucleotldes and the polypept1des, and their varlants and
derivatives; agonists and antagonzsts of the»polypeph;des, and uses
of the polynucleotides, polypept;des,_ variants, derivatives,
agonists and antagonxsts. In partlculaf, in these and in other
regards, the invention relates to polynucleotldes and polypeptldes‘
of human endometrlal specific steroid- binding factor I, II and III

 sometimes hereinafter referred to as "hBSF I, II and III"

BACKGROUND OF THE INVENTION

The regulation of cells and tissues is controlled by autocrine
and. paracrine factors, such as systemic hormones and factors that
modulate or medxaCe the action of hormones '

Many peptldes. exptessed locally, can influence certain
biological act1v1ty in the mammalian system and are very 1mportant
in the regulation of cells of the epithelium. These factors
largely have not been identified or characterlzed particularly not

~in bumans

A few factors that play a role in the regulatlon of functxons'
of the lung and uterus, both adult and fetal, have been 1dent1f1ed
in non-human organisms. One such factor is mammallan ccio, i.e.
human, rat and rabbit CC10.’ (Wolf, M. et al., Human Moleculer
Genetics, 1(6):371-378 (1892)). Clara Cell 10 kDa secretory
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protein (CC10) which is also called Clara Cell 17 kDa protein, is
a homodimer consisting of 8.5 kDa monomers that are joined by two
disulfide vonds (Umland, T.C. ec al., J. Mol. Biol., 224:441-448
{1992)) . It is the .predominant secreted protein of lung Clara

cells which are the lining of the bronchiolar epithelium (Singh,

G. and Katyal, S.L., J. Histochem. Cytochem., 32:49-54 (1984)).
The physiologicai role of the protein is not yet completely

understood. It has been reported that CC10 specifically binds

methylsulfonyl-polychloratedvbiphenyls (pCBs) (Nordlund, Moler, L.

et al., J. Biol. Chem., 265:12690-12693 (1990)) and inhibits

phospholipase A, (Singh, G. et al., Biochem. Biophys. Acta,
1039:348-355 (1990)). - In the last few years the sequences of rat
(Katyal, S.L. et al., Prog, Respir. Res., 25:29-35 (1990); and
Hagen, G. et al., Nucleic Acids Res., 18:2939-2946 (1990)), and
‘human (Singh, G. et al., Biochem. Biopliye. Acta, 950:329-337 (1988)
-CC10 cDNAs have been reported cDNAs, and the derived amino.acid

sequences, show strlklng homolog1es to ‘rat uceroglob1n<(51ngh G.
et al. Blochem B1oghxs Acta, 1039 348:355 (1990) ; and Hagen, G.
,et_al Nucle1c Acids Res. 18: 2939 2946 (1990)) . '

Like CC10, rat uceroglobin is a covalently bound homodimer
whose three dlmenslonal structure is well known (Morize, I. et al.,

J..Mol[ Biol., 194: 725-739 (1987). Uteroglobln expression in
rabbits ha~ been originally reported in the uterus during the-
pre1mplantat1on phase (Beier, H.M., Biochem., Biophys. 'Acta,

160:289-290 (1968)). More recently, the protein was also detected
in ov1duct (Klrchner. C.. Cell Tissue Res., 170:490-492 (1976)),
male gen1ta1 organs (Bexer H.M. et al. Cell Tissue Res , 165:1-11
(1975)), esophagus (Noske, I. G. and Pe1gelson, M., "Biol. Regrod

15:704~ 713 (1976}) and lung lNoske, supra; and Torkke11 T. et al.,

1ochem Bloghxs Acta, 544: 578-592 (1978)) . _
In v1cro, several dxscxnct properczes of uteroglobln have been

descrxbed. Soon after its discovery it could be shown that the
steroid hormone progesterone is specifically bound by the protein

(Beato, M. and Baier, R., Biochem. Biophys. Acta, 392:346-356
(1975); and Beato, M. et al., J. Steriod Biochem., 8:725-730

(1977)). Therefore, rabbit uteroglobin was believed to be a
potentlal carrier or scavenger of progesterone that regulates the
progesterone concentratxon in the endometrlum (Atger, ‘M. et al.

J. Steroid Biochem., 13:1157-1162 (1980)) It has also been shown
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to 'spédifically bind certain methylsulfonyl metabolites of
polychlorinated biphenyls with even higher affinity than

progesteron° (Gillner, M. et al. Steroid Biochem., 31:27-33

(1988)).  Furthermore, uteroglob1n has been found to thlblt

_phospholipase A,. The relatlonshlps of all these properties and

their physiological 51gn1f1cance is st111 not’ understood and_

- remains 1argely a matter of speculatlon

The rat CClO mRNA is expressed like rat uteroglobin not only

J_ln lung but also in the esophagus as well 1n uteri of estrogen, .and
- progesterone. treated female rats (Hagen, G. 1990 supra) suggestlng

that rat CC10 is the rat counterpart of rat uteroglobln (see in
general WOlf M. etAal., Human Molecular Genetics, 1(6):371- 378
(1992)) . - , I o

Human CClO expressxon 1s‘abundant in non- -neoplastic human
lung, and 1t is detectable in tumors in correspondzng cell lines
at markedly lower levels (Broers, J L.Vv. et al., “Lab., Invest.,
66:337-346 (1992), Linnoila, R.I. et al., ‘Amer. J. Clin. Pathole,
90:1-12 (1988)). ~ CCL0 levels were also 519n1f1cant1y lower' in

serum and. bronchoalveolar lavage spec1mens obtained from smokers

and lung cancer patlents compared w1th specxmens from healthy non-
smokers (Bernard A. et al., Europ esp. J., 5: 1231- 1238 (1992)}) .
5. These fzndlngs suggest the expre551on of CC10 mRNA becomes
altered in d1st1nct lung compartments and may implicate a ‘role for
CC10 in the development of pulmonary carc1nomas (Jensen.,s M. et
al., Int. J. Cancer, 58: 629-637 (1994). ‘
Some of the b1ologlcal propertxes of UG, such as masking the

:antlgen1C1tY of blastomers (Mukher]ee, A.B., et al., Med.
_Hypotheses, 6:1043- 1Q§5 (1980)) and epididymal spermatozoa
{Mukherjee, D.C., et al., science Wwash. D.C.), 219:989-991

(1883)), 1nh1b1txon of nwnocyte and neutroph;l chemotax1s and

_Jphagocytosxs 1n vitro (Schiffman, E.V., et al., Agents Actions
- Suppl., 12: 106 120 (1983)) and inhibition of ADP- and thrombin-

induced (but not of arachzdonzc acid- 1nduced) platelet aggregation

:(Manjunath R. et al onchem Pharmacol "36:741-746 (1987)),

may be due, at least 1n part, to the potent 1nh1b1tory effect of
this protein on PLA act1v1ty (Levin, S.W. et al., Life Sci.

38:1813-1819 (1986)). A nonapeptide derived from the amino acid
sequence of a- helix- 3 of UG monomer (residues 39-47) possesses all
the biological properties of the intact protein ang has been

L -3-
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identified as an active site of UG re,ponsible for its PLA;-
inhibitory and antnnflamatory activities (Miele, L., et adl.,
Nature (Lond.), 335:726-730 (1988)). o ‘
It has been Lndlcated that cc10kD- specific transcr1pts are
present in several nonresplratory human organs and tissues. By
using an antibody to rabbit UG, a UG-like immunoreactivity in humar
endomet rium (Klkukawa, T., et al J. Clin. Endocrlnol Metab.,
67:315-321 (1988)), prostate (Manyak, M.J., ‘et al., J. Urol.,
140:176-182 (1988)), and resplratory tract (Dhanzreddy, R.;, et al.,
Biochem. B1oohvs Res. Commun , 152 11447 1454 (1988)), has been

described.
Recently, the cDNA (Singh, G., et al. , Biochem. Biophys. Acta,

950:329-3137 (1988)) and the 5’ reglogs (wOlf M., et al., Human

Mol. Genet., 1:371-378 (1992)) of the gene encoding human
uteroglob1n (hUG). a counterpart of rabblt UG (rUG). has been
characterzzed Human.UG or Clara cell 10 kD protexn has 61. ‘5% amino
acid sequence 1dent1ty with rUG (Slngh, G.. et al., Biochem
Biophys. Acta, 950: 329 -337 (1988)), 54. 2% 51m11ar1ty with rat UG
(Singh, G., et al., 1o;hem, Bloghxs Acta, 1039 :348- 355 (1990)),
and 52.8% with mouse uG (Slngh G., et al., g;g Lung Res., '19:67-

75 (1993)). Although thzs protezn was or1g1na11y dlscovered in the

alveolar Clara cells (Slngh G. et al., J. H1§tgchem , 36:73-80
(1988)) it is. detectable in many extrapulmonary tissues similar to

the ones in which rUG is expressed (Perl, A.,‘et al., DNA Cell

Biol., 5:495- 503 (1994)) and thls expression is lnduced by .

progesterone.. It appear that some of the blologxcal properties of
hUG. are vxrtually xdentxcal to rUG (Mantxle, G., et al. J B1ol
Chem., 27:20343- -20351 (1993)). ' :
It has been reported that UG in the rabb1t uterine fluid is
"first detectable on day 3 of pregnancy, and peak level is reached
on day 5 (for a review see ‘Miele, L., et al., Endocr Rev., 8:474-
490 (1987)). UG, by 1nh1b1t1ng PLA, activity, may down- regulate‘the
production of pro1nflammatory lipid mediators, which promote
contraction and mOtllltY of the uterlne smooth muscle Therefore,
it is suggested that UG fac;lltates the malntenance of myometrlal

quiescence during. gestatxon

There is a clear need 1n the art to further 1solate and
characterize proteins which are homologues of mammalian Clara cell
10 kDa secretory protein and rat prostatic sterold -binding proteln

v
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The genes and gene products of the present invention display

homology to the cat prostatic steroid- bxndlng proteln and Clara
cell 10 kDa secretory proteln : ;

SUMMARY OF THE INVENTION _

Toward these encs. and others, 1t is an object of the present

ifvention to prov1de polypeptxdes, inter alia, that have been

identified as novel hESF I, II and III ‘'by homology between the

'amlno acid sequence set out in Figures 1, 2 and 3 (SEQ 1D NO:2, 4.

and 6) and known amino ac1d sequences of other proteins such as rat
prostatlc steroid- bzndlng protein. 3

It is a further ob]ect of the 1n§ention, moreover, to provide.
polynucleotides that encode hESF I, II and III, particularly"

v polynucleotldes that encode the polypeptldes hereln de51gnated hESF

I, II and III

In a partlcularly preferred embodlment of thls aspect of the
1nvent1on the polynucleotldes comprlse the reglons encoding human
hESF I, II and III in the ~sequence set out in F1gures 1, 2 and 3
(SEQ ID NO:2, 4 and 6). '

- In accordance with .this aspect of the present 1nvent10n there
is provided isolated nuclexc acxd molecules encoding mature-
polypeptldes expressed by. the human cDNA contained in ATCC Deposit
No. .97401 !ESF I), 97402 (ESP II) and 97403 (BSF III).

In’accordance ~with this aspect of the invention there -are
provided 1solated nucle1c acid molecules encodlng human hBSF I, I1

and III, including mRNAs, cDNAs, genomic DNAS and in further._

embodiments of this aspect of the 1nvent10n, biologically, -
diagnostically. clxnxcally or therapeutxcally useful variants,
analogs or der1vat1ves thereof, or fragments thereof 1nclud1ng

_ fragments of the varlants,.analogs and derlvatzves

Among . the particularly preferred embodlments of this aspect

" of the 1nvent10n are naturally occurr1ng allellc variants of human

hESF I, II and III.

It also is an ob]ect of the anentlon to prov1de hESF I, II
and IIX polypeptldes,A part;cularly human hESF I, II and III
polypeptldes that treat and/or' prevent lnflammatlon. asthma,
rhinitis, cystlc flthSls, axrway d1sease, neopla51a. atopy,
inhibit phospholipase A.act1v1ty, bind polychlorxnated biphenyls,
reduce foreign protein antigenicity, inhibit monocyte and

-5-
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neutroph11 chemotaxis and phagocytosis, inhibit platelet

aggregatlon, regulate eicosanoid levels in the human uterus and
control the growth of endometrial cells. ' ‘

In accordance with this aspect of the invention there are
provided novel'polypeptmdes of human origin referred to here;n as
hBSF I, II and III as well as biologically, diagnostically or
therapeutxcally'useful fragments variants and.derlvatlves thereof,
variants and derivatives of the fragments, and analogs of the

foregoing.
Among the particularly preferred embodlments of this aspect

of the invention are variants of human hBSF I, II and III encoded

by . naturally occurrlng alleles of the human hESF I, I1 and III
‘genes.

It is another object of the 1nvent10n to provxde a process for

..producxng the aforementloned polypeptxdes polypeptlde fragments,
¢var1anrs ~and der;vatxves, fragments ~of the variants and
derxvatlves, and analogs of the foreg01ng In a breferred
embod;ment of th1s aspect of the lnventlon there are prov1ded
methods for produc1ng the aforementloned hESF I, 11 and I1I
polypeptxdes comprxszng culturlng host cells hav1ng express1bly
1ncorporated therexn ‘an exogenously- derlved human hBSF I, II or III

encod;ng polynucleotlde under condltxons for expressxon of human

hESF I II and III in the ‘host and then recoverlng the expressed

: polypeptxdes .
In accordance with another object of the 1nventlon there are

prov:.ded products, composxt..ons processes and methods that utilize

the aforementxoned polypeptldes and polynucleotldes for research
blologxcal clinical and therapeut1c purposes, inter alia. ‘
JIn accordance thh certain preferred embodlments of this
aspect of the invention, there are prov1ded products, compos1tlons
'and methods, inter alia, for, among other thlngs- assessing hESF
I, II and III expresszon in cells by determlnlng hBSP 1, 1I and III
polypept1des or hBSF I, II and III-encoding WRNA ; express1ng hESF
I, II and III in vitro, ex vivo or in vivo by expos1ng cells to
hESF I, II and III p01ypept1des or polynucleotldes as disclosed
herexn, assaying genetic varlatlon and aberratlons, such as
defects, in hESF I, II and III genes; and administering a hESF I,
II and II1 polypeptzde or polynucleotlde to an organlsm to augment
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hBSF I, II and IIT fuiction or remediate hESF I, II and III
dysfunctlon - j

In accordance with certain preferred embodiments of thls and
other aspects of the invencion there are prov1ded probes that
hybridize to human hESF I, II and III sequences

In certain additional preferred embodiments of this aspect of
the invention there are prov1ded antibodies against hESF I, II and
III polypeptides. In>certain-particularly preferred embodiments
in this regard the antibodies are hlghly selective for human hESF

"I, II and III.

In accordance w1th another aspect of the present 1nvent10n,
there are prov1ded hESP I, IT and I1I agonxsts. Among preferred
agonlsts are molecules that mimic hESF I, II and III, that blnd to
hESF I, II and III-binding molecules or receptorvmolecules, and
that elicit or augment hESF I, II and III-induced responses. Also
among preferred agon1sts are molecules that lnteract wlth hESF I,
11 and III polypeptxdes or with other modulators of hBSF I, IT and
III activities, and thereby potentlate or augment an effect(s) of
hESF I, II and III. o

In accordance with yet another aspect of the' present
invention, there are provided hESF I, II and III antagonists.
Among preferred antagonists are those which mimic hESF I, II and
III so as to bind to hBSP I, IT and III receptors or b1nd1ng
molecules but not ellcxt a hESF I, II and III-induced response or
more than one hESF I, II and III- 1nduced response or which prevent
expressxon of hESP 1, II and III Also among preferred antagonlsts
are molecules ‘that bind to or interact w1th hESP I II and III so

as to 1nh1b1t an effect(s) of hRSF 1, II and III

. The agonzsts and antagonxsts may be used to m1m1c augment or
inh1brt the action of hESF I, II and III polypeptldes They may
be used, for. 1nstance, to treat and/or prevent an lnherlted

'susceptlblllty to asthma.

In a further aspect of the invention there are prov1ded
compositions compr1sxng a hBSF I, II or III polynucleotlde or a
hesP I, II or III polypeptxde for admlnxstratIOn to cells 1n vitro,
to cells ex vivo and to cells in vivo, or to a multlcellular
organism. . In certain particularly preferred embodiments of this
aspect of the invention, the compositions coﬁprise a hESF I, II or
III polynucleotide for expression of a hESF I, II or III

\.‘ . -7-
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polypeptlde in a host organism for treatment »f disease.
Particuiarly preferred in this regard is expression in a human
patient for treatment of a dysfun~rion associated with aberrant
endogenous activity. '

Other objects, features, advantages and aspects of the present
invention w111 become. apparent to those of skill from the followxng

~descr1pt10n It should be understood however, that the followxng
descr1pt10n and the spec1f1c examples, while indicating preferred

embodlments of the 1nvent10n,éare given by way of illustration
only Various changes and modifications within the Splrlt and
scope of the disclosed invention will become readzly apparent to
those skllled in the art from readlng the following description and

'from readlng the other parts of the present dlsclosure

'BRIEF DgscRIPTfON'OF THE DRAWINGS

The follow;ng drawings depzct cértainf embodiments - of the
znventlon. " They are 1llustrat1ve only and do not 11m1t the
xnventxon otherwise disclosed herein. i

Figure 1 shows the nucleotlde and deduced amino ac1d sequence
of human hBSF I. ' :

P1gure 2 shows the. nucleotxde and deduced ‘amino acid sequence
of human hESF TI. - o -

P1gure 3 shows the nucleotide and deduced amino acid sequence
of human hESF III. S

Figure 4 shows the regions of similarity between amino acid
sequences of hESF I and rat prostatzc ster01d -binding prctein
polypeptldes (SEQ ID NO:25).

Pzgure 5 shows the regxons of simiiarity‘betWeen amino acid

sequences oE hBSF II and rat prostatxc stero1d blndxng protein

" polypeptides (SEQ ID NO:26).

Fxgure 6 shows the regions of 51mllar1ty between amino acid
sequences of hESF III and rat prostatic steroxd -binding prote1n
polypeptldes (SEQ ID NO:27) .

Flgure 7 shows structural and functional features of hESF I.

deduced by the 1nd1cated technlques. as a funct1on of amino acid

sequence
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Flgure 8 shows structural and functional features of hBSF II
deduced by the indicated techniques, as a function of am;no acid

sequence. _ ‘
. FPigure 9 shows structural and functional features of hESF III
deduced by the indicated techniques, as a function of amino acid
sequence.
GLOSSARY

The following illustrative explanatxons are prov1ded to

.fac111tate underscand1ng of certain terms used frequently herein,

partlcularly in the examples. The explanations are provxded aa a
convenience and are not limitative of the 1nvent10n.

DIGESTION of DNA refers to ca;alyrlc cleavage of the DNA with
a restriction enzyme that acts -only at certain sequences in the
DNA. The various restriction enzymes referred to hereln are
commercially available and. thelr reactlon condltlons cofactors and
other requlrements for use are known and routlne to the skllled
artisan. ' _
- Por analytical pu‘rpbses, typieally, 1 ug of plasmd or D}m
fragment is digested with about 2 units of enzyme in ahout 20 ul
of reaction buffer For the purpose of 1solat1ng DNA fragments for
plasmid construction, typically 5 to 50 ug of DNA are dlgested w1th
20 to 250 units of enzyme in proportxonately larger volumes.

Appropriate buffers and substrate amounts for partlcular
rescrlctlon enzymes are descrlbed in standard laboratory manuals,
such as those referenced. below, and they are specxf;ed by
commerc1al supplxers . ' . .. ' -4

‘ Incubation txmes of about 1 hour at 37°C are ordlnarily used,

but conditions may vary in accordance wzth standard procedures, the
supplier’s instructions and the. particulars of the reactlon. After
dlgesclon reactions may be analyzed, and fragmentS'may be purlfled
by electrophoresxs through an agarose or polyacrylamlde gel, using
well known methods that are routine for those skilled in the art.

GENETIC ELEMENT generally means a polynucleotlde comprxsxng
a region that encodes a polypeptide or a region that regulates
transcrzptlon or translation or other processes 1mporcant to

'express1on of the polypeptlde in a host cell, or a polynucleotlde
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comprxslng Doth a region that encodes & polypeptide and a region
' operably. 11nked thereco that regulates expression.

Genetlc elements may be comprised within a vector that
repllcates as an episomal ‘elemeént; that is, as a ‘molecule

'phy51cally independent of the host cell genome. They may be

comprised within mini -chromosomes, such as those that arise during
amplification of transfected DNA by methotrexate ‘selection in
eukaryotic cells. Genetic elements also may be comprised within
a host cell genome; not in their natural state but, rather,
follow;ng manlpulatlon such as’isolation; cloning and introduction
into a host cell in the form of purxfxed DNA or in a vector, among
others. ’ :

ISOLATED means altered "by ‘the hand of man" from its -natural
~ state; i. e., that, if it occurs in nature, it has been changed or
} removed from its orlglnal envxronment, or both.

For example, a ‘naturally occurrlng polynucleotxde or- a

polypeptlde "haturally present 4n a living animal in jits natural
state is not 1solated. but the same polynucleot1de or polypeptlde

separated from the coexisting materials of its natural state is

"1solated" as the term is employed herein. ‘Por example, with
respect to polynucleotldes. the term 1solated means that it - is
separated from the chromosome and cell in which it naturally
occurs.

As part of or followxng ‘isolation, such polynucleotides can
be )o1ned to other polynucleotzdee, such as DNAS, for‘mutagenesis,
to form fusion proLelns, “and. for propagatlon or expression in a
host, for ‘instance. The isolated polynucleotldes alone or joined
to other polynucleotxdes such as vectors, can be introduced -into
host cells, in culture or in whole organisms. fntroduced into host
cells in culture or in whole organlsms, ‘such DNAs still would be
1solated as the term is used herein, because they would not be in
their naturally occurring fonn or ‘environment... Similarly, the

polynucleotldes and polypeptldes may occur in a composition, such

as a media formulations, solutlons for introduction of
polynucleotldes or polypeptides, for example, into cells,
compo51t10ns or solutlons for chemical or enzymatlc reactions, for
instaﬁce, which are not naturally occurring compositions, and,
therein remain isolated polynucleotldesror polypeptldes within the
meaning of that term as it is employed herein.

v
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LIGATION refers to the process of forming phosphodiester bonds
between two or more polynucleotldes, which most often are double
stranded DNAs. Technxques for llgatlon are well known to the art
and_protocols for ligation are described in standard»laboratory
ﬁanuals and references, such as;'for instance. Sambrook et::al.,
MOLECULAR CLONING A LABORATORY’MANUAL 2nd Ed. ; Cold Spring Harbor
Laboratory Press, Cold Spring” Harbor, New York (1989) and Manlatls'

: et al Pg. 146 as cited below

OLIGONUCLEOTIDB(S) refers to relatlvely short.polynucleotldes
Often the term refers to 51ngle stranded deoxyr1bonucleot1des, but

’1t can refer as well to 51ngle or -double-stranded’ ribonucleotldes,

RNA DNA hybrlds and  double- stranded DNAs among "others.

_ Ollgonucleotldes, such’ as sinhgle-stranded DNA ' probe
olxgonucleotldes, ‘oftén are synthes;zed ‘by chemical methods, such
as’ those 1mplemented on automated ollgonucleotzde synthesxzers

However, oligonucleotides ‘¢can’ be made by a ‘variety" of other
methods, including in vxtro recombinant DNA-medlated technlques and
by expre351on of DNAs in cells ‘and organlsms.

Initlally, chemlcally synthe51zed DNAs typically are obtalned»
w1thout a5’ phosphate. Thé 5° ends of such oligonucleotides are
not substrates for phosphodlester bond format1on by’ l1gation
reactlons that employ DNA l1gases typxcally used " form
recombxnant DNAtmolecules where llgatlon of ‘such ollgonucleotldes
is desired, a- phosphate can be added by standard technlques, such
as those that employ a kinase and ATP.

The 3' ‘end of a ‘chemlcally synthe51zed ollgonucleotxde

.generally has- a free hydroxyl group and, in the presence of a
. l1gase, such as T4 DNA. lzgase, readzly ‘will form a phosphodxester
bond with a. 5 phosphate of another polynucleotide,~such as. another

ol1gonucleot1de. As is well’'known, this reactionm can be prevented
selectlvely, where desired, by removxng the 5° phosphates of..the
other polynucleot1de(s) prior to 1lgat1on c

PLASMIDS -generally are de51gnated hereln by a lower case p

- preceded .and/or followed by capztal letters and/or numbers, in

accordance with standard naming conventions that are familiar to
those of skill in the art. ‘

‘Starting plasmids disclosed herein' are either commercially

available, publicly available on an unrestricted basis, or can be
constructed from available plasmids by routine application of well

[N
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known, published procedures Many plasmids and other cloning and

expression vectors that.can be used in accordance w1th the present
invention are well known and readll{ avallable to those of skill
in the art. Moreover, those of Sklll readlly may construct any
number of other plasmlds sultable for use in the 1nventlon. The
properties, construction and use of such.plasmads as well as other
vectors, in the present invention w1ll be readlly apparent to those
of skill from the present dlsclosure.

POLYNUCLEOTIDE(S) generally refers to any polyrlbonucleotzde
or . polydeoxrlbonucleotlde, Nhlch may be unmodlfled RNA or DNA or

modified RNA or DNA. Thus, for 1nstance, polynucleotldes as used
herein refers to, among others, single- and double -stranded DNA, DNA
that is a mixture of single- -and double stranded reg1ons, sxngle-
and double-stranded. RNA. and RNA that is maxture of 51ngle— and
" double-stranded. regions, hybrxd molecules comprxslng DNA and RNA
- that may :-be. 51ngle stranded or, more typ1cally, double stranded or
a mixture of. single- and .double- stranded reglons In addxt;on,
polynucleotide as used. ‘herein refers to trxple stranded reglons

OmptlSlng "RNA oYX DNA orvboth RNA and DNA. The strands in ‘such
regions may. be from. the same molecule or from dlfferent molecules
The regxons may. 1nc1ude all of one or more of the molecules, but
more typlcally involve. only a regxon of some of the molecules One
of the m.lecules of a triple- hellcal _regxon often “is an
oligonucleotide. o

As used herein, the term. polynucleotlde includes DNAs or RNAs
as descrlbed above that contain one or more modlfxed bases _Thus,
DNAs or RNAs. with backbones modxfled for stabxlxty or for other
reasons..are “polynucleotxdes"'as that term is intended hereln
Moreover, DNAs .or RNAS. comprxsxng unusual bases, such ‘as 1noszne,
or modified bases, such as tr1tylated bases, to name )ust two
examples, are. polynucleotxdes as the term is used hereln
It w1ll be appreciated that a .great var;ety of modlflcatlons

have been made to DNA and RNA that serve many useful purposes known
to those of sxill in the art. The term polynucleot1de as it is
employed . hereln embraces _such chemxcally, enzymatlcally .or
metabolically modified forms of polynucleotides, as well as tbe
chéemical forms of DNA and RNA characterlstlc of v1ruses and cells.
including simple and complex cells, inter alia.

v
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POLYPEPTIDES, as used herein, includes all polypeptides as

_ dewcribed below. The basic structure of polypeptides is well known

and  hz: been described in innumerable textbooks and other
publications in the art. In this context, the term is used herein
to refer to any peptide or protein cbmprising two or more amino

‘acids joined to.each other in a linear chain by peptide bonds. As

used herein, the term refers to both short chains, which also
commonly are referred to in the ér;-as peptides, oligopeptides and
oligomers, for example, and to longer chains, which generally are
referred to in the art as proteins, of which there are many types.

It will be appreciated that polypeptides:often contain .amino
ac;ds other than the 20 amino acids commonly referred to as the 20
naturally occurrxng amino acids, and that wmany amino _ac1ds,
including the-: term;nal ‘amino - acids, may be modified in a -given

'polypepiide;'eitherfby natural processes, such-as processing and

other post-translational modifications, but also by chemical
modification techniques which are well known to the art. Even the
‘common modlfzcatxons that occur naturally in polypeptldes are too

numerous to list exhaust1ve1y here, but they are well described in
basic texts- and in more detailed monographs, as well as in a

voluminous research literature, and they -are well known to those
of skill ir the art. Among the known modifications -which may
be present in’ polypept1des of - the present are, to name an
illustrative few, acetylation, -acylation; ADP—fibosylation,

.- amidation, covalent attachment of flavin, covalent attachment of
- a heme moiety, covalent attachment of a nucleotide or nucleotide
- derivative, covalent attachment of a lipid or 11p1d derivative,
: éoVélent attachment  of .phosphotidylinositol, cross-linking,

cyclxzatlon, disulfide bond formation, demethylation, formation of
covalent cross-links, formation of cystine, formation_ of

" pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI

anchor = formation, hydroxylation, iodination, ~wmethylation,

- myristoylation, oxidation, proteolytic processing,. phosphorylation,

prenylation, racemization, selenoylation, sulfation, transfer-RNA
mediated addition of amino acids to proteins such as argznylatxon,'
and’ ublqultlnatxon :

'Such modifications are well known to those of ékill and .have
been described in great detail in the scientific lite;aqﬁre.

' -13-
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Several particularly cowmon modifications, glycosylatxon,'lipid”

attachment, sulfation, gJamma- -carboxylation of glutamic _acid
residues, hydroxylatlon and . ADP- rlbosylaCLon,.for instance, are
described in most basic texts, such as, for 1nstance PROTEINS -
STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. Creightonm, W.
H. Preeman and-Company, New York (1993).. Many detailed reviews are
available on this subject, such as, for example,'those provxded by

wold, F., Posttranslational Protein Modifications: Perspectives. and_

Prospects, pgs. 1- -12 1n POSTT?ANSLATIONAL COVALENT MODIFICATION OF

PROTEINS, B. C. Johnson, Ed., Academic Press, New York (1983),A

Seifter et al., Analysis for protein modifications and nonproteln
cofactors, Meth. Enzymol. 182: 626-646 (1990) and Rattan et al..
Protein- Synthe51s Posttranslational Modzflcatxons and Aging, Ann.
N.Y. Acad. Sci. 663: 48-62 (1992).
; It will be appreciated, as is well known and as noted. above,
“that polypeptldes are not always entirely linear. . For instance,
polypeptides may ‘be branched as a result of ublqultxnatlon,vand
they may pe -circular, with or without branchlng, generally as a
resclc of  posttranslation events, including natural processing
event and- events. brought about by human manipulation which do not
occur -naturally. Circular, branched and branched circular

polypeptides: may be syntheéized~by non-translatxon na;ural process

and by entirely synthetic methods, as well. -
Modifications can occur anywhere in a polypeptide, including
the peptide backbone, - the amino acid side- -chains :and the amlno or
carboxyl termini. In fact, blockage of the amino or carboxyl group
in a'polypeptide. or both, by a covalent modxflcatlon, is common

in naturally occurring and synthetic polypep;1des ~and such’

modifications may be present in polypeptides of the present
invention, as well. Por instance, the amino terminal residue of
polypeptides made in B. coli, piior to proteolytic'processing,
almost invariably will be N- formylmethxonlne.

The modifications that occur in a polypep:;de often will be
a function of how-it -is made. For polypeptides made by expressing
a cloned gene in a host, for instance, the nature and extent of the
modifications in large part will be determined by the bos; cell
posctranslatlonal modxfxcatlon capacity and the modification
signals present in the polypeptlde amino acid sequence. Por
instance, as is well known, glycosylation often does not occur in
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bacterial hosts such as E. coli. -Accordingly, when glycosylation
is desired, a polypeptide -should be expressed in a glycosyliating
host, generally a cucaryotic cell. Insect cell often carry out the

. i |
‘same posttranslatlonal glycosylations as mammalian cells and, for

this reason, -insect cell expression systems have been developed to

‘express efficiently mammalian proteins having native patterns £
zglycosylatlon, inter a11a Similar considerations apply to wther

‘modlflcatlons

It will:be apprec1ated that the same type of modification -may '

“be present ;n_the‘same or varying degree at several" szteszln a
‘given polypeptide. Also, a given polypeptide may contain many
‘types of modifications. : . :

In general, as used herein, the term polypeptide encompasses
all such modifications, particularly those that are present in
polypeptzdes synthesxzed by expreSSLng a polynucleotlde in a host
cell. g . : o
_ VARIANT(S) of polynucleotides or polypeptides, as the term is
used herein, are polynucleotides or polypeptides that differ from
a reference polynucleotxde or polypeptlde respectlvely Variants
1n thlB sense are” descrlbed ‘below and elsewhere in the- present
d1sclosure in greater detail: '

(1) A polynucleotide that_difters-in nucleotide sequence from

another, raference polynucleotide. Generally, differences are
limited so that the nucleotide sequences of the reference and the

variant are closely similar overall and, in 'many regions,

“identical.

As noted‘beiow,’Changeélin‘thefnﬁcleétide sequence of the

‘variant may be silent. That is, they may not alter. the amino: acids
‘encoded by the polynucleotide. Where alterations are. limited to

silent changes of this type a variant will encode a polypeptide
with the same amino acid sequence as the reference. - Also as .noted

‘below, changes in the nucleotide sequence of the variant may alter

the amino acid sequence of a polypeptide encoded by the reference

?poiynucleOEide. Such nuciebtide changes may result in amino acid

substitutions, additions, deletions, fusions and truncations in the
polypeptide encoded by the reference sequence, as discussed below.

(2) A polypepclde that dlffers -in amino acid sequence from
another, reference polypept1dek Generally, differences are limited
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so that the sequences .of the reference and the variant are closely
similar overall and, in many regiom, identical. o

A variant ‘and reference. polypeptlde may dlffer in amlno ac1d
sequence by one or more. substitutions, additions, deletxons,
fusions and truncatlons, which may be present in any comblnatlon

RECEPTOR -MOLECULE, as used hereln, refers. to molecules whzch

bind or interact spec1f1cally with hBSF I, II and III polypeptldesA

- of the present invention, - 1nc1ud1ng not only classic receptors,

which are preferred, but .also. other: molecules that spec1f1cally;

bind to or interact with- polypeptldes of the 1nventlon (wh1ch also
may Dbe referred to as "binding molecules“ and .‘"interaction
molecules, " respectzvely and as "hESF I, II and III bihdiﬁg
molecules" and "hESF I, II and III 1nteractxon molecules.” Blndxng
. between.polypeptldes of the 1nventlon.and such molecules, includxng
" receptor or binding or interaction molecules may be exclusive to
polypeptides. of the 1uventlon. which is very highly preferred or
it -may be :highly specific for polypeptldes of the 1nventzon,_wh1ch
is highly preferred, or it may.be highly specifxc to a group of
protexns that 1nc1udes polypeptldes of the. 1nventlon, whlch is
preferred, or it may be specific to several groups of proteins at
least one of which includes polypeptides..of the xnventlon
Receptors . also may be non-naturally occurrxng, such as
antibodies -and antibody-derived. reagents that b1nd to polypeptldes

of the: invention.

DESCRIPTION: OF THE INVENTION B

The present invention relates: to novel hESP I, II and IIIX
polypeptldes and polynucleot1des, among othex. things, as descrlbed
in greater detail below. : In particular, the - invention relates to
polypeptides and polynucleotades of novel human hESF I, II and III
which are related by amino acid sequence homology- to the rat
prostatic steroid- binding  protzin. The invention relates
especially to hESF I, II-and IIZ -having the nucleotlde and amino
acid sequences set out in Figures 1, 2 and 3 (SEQ ID NO:1- -6) and
to the hESF I, II and III nucleotldes and 2mino acid sequences of
the human cDNAs in ATCC Deposit No. 97401, 97402 and 97403 which
is herein referred to-as "the deposited clone" Or as the “CDNA of
the deposited clone." It will be apprec1ated that the nucleotide
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and amino acid sequences set out in Figures 1, 2 and 3 (SEQ ID
NO:2, 4 and 6) were Obtained by sequencing'<the. cDNA of the
deposited clone. Hence, the sequence of the depusited clone is
éontroiling' as to any discrepahcies between the two and any
reference to the sequences of Figures 1, 2 and 3 (SEQ ID NO:1, 3
and 5) include reference to the sequence of the human—-cDNA of the

deposxted clalm

Polynucleotxdes i

In accordance with one aspect of the present invention, there
are provxded isolated polynucleotldes whxch encode hESF I, II and
IIT polypeptldes having the deduced amino acid sequences of Flgures_
1, 2 and 3 (SEQ ID NO:2, 4 and 6). '

Using the information provided herein, such as the.
polynucleotlde sequences set out in Figures 1, 2 and 3° (SEQ ID
NO:1, 3 and'S5) a polynucleotzde of the present invention’ ‘encoding
human hESF I, II and III polypeptided may be obtained using
standard7 cIoding" and Screening' procedures, such as those for
clonlng cDNAs us1ng mRNA from cells of a human endometrial tumor
as startlng material. =~ Illustrative of the inventlon, the,
poiynucleotxde set out in Plgure>r (SEQ ID NO:1) waShdiscovéred iﬁ

a cDNA libréry derived from cells of a~human-endometrial7tumor

The polynucleotide of Figure 2 (SEQ ID NO:3) was discovered in a

'cDNA library derived from cyclohexam;de treated CEM cells. The

polynucleotide of Figure 3 (SEQ ID NO:5) was discovered in a cDNA
library derived from human endometrial tumor. ' .
Human hESF I of the invention is structurally related to other:

.--proteins of the Clara cell secretory protein family, as shown by
“the results Of sequencing the cDNA encoding human hESF I in the

depositedlclone. "The cDNA sequence thus obtained is set out in

. Figure 1 (SEQ ID NO:1). It contains an open reading frame encoding
:a protein of about 90 amino acid residues, wherein the'initial- 21

amino acid residues represent a putative leader sequence, with a

~deduced molecular weight of the full- -length protein of- about 9.8

kDa. The protein exhibits greatest homology to- the rat prostatic
steroid-binding protein, among known proteins. The protein hESF:
I haé about 46.067% identity and about -66.3% similarity with the
amino acid sequence of the rat prostatic steroid-binding protein.
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Human hBSF II contains an open reading frame encoding a
protein of about 90 amino acid residues, wherein the initial 21
amino acid. reSLdues represent a putative leader sequence, with a
deduced molecular weight of the full- length proteln of about 9.9
kDa. The protein exhibits greatest homology to the rat prostatxc
steroid-binding protein, .among known. proteins. The proteln hBSF
IT has about 49.438% identity and about 71. 910% similarity wlth the
amino acid sequence of rat prostatic steroid-binding proteln C2

Human hESF III contains an open reading frame encodlng a
protein of about ‘95 .amino ac1d residues, - wherein the initial 21
amino acid residues represent a putative leader segquence, Wlth a
deduced molecular weight of the full-length protein of about 8.10
kDa. The protein exhibits greatest homology to rat prostatic
ster01d -binding protein C3, among known proteins. The protezn hESF
III has about 36:2% identity and about 64.9% szmllarxty thh the
- amino acid sequence of the rat prostatic steroxd blndxng protezn
C3. - : . -
Polynucleotxdes of the present invention may be in the form
of RNA, such as mRNA, or in the .- form of DNA, 1nc1uding,e
instance, - .cDNA. and genomic DNA obtained by clon1ng or produced by
chemical synthetic techniques .or by a combznatlon thereof The DNA
may be double-stranded. or single-stranded. Single- stranded DNA may
be the coding strand, also known as the sense strand, or 1t ‘may be
the non-coding strand, also referred to as the anti -sense strand

The coding seguence which encodes the‘polypeptides may be
identical to the coding sequence of the polynucleotides ¢ shown in
Figures 1, .2 and 3 (SBQ ID NO:1, 3 and S5). It also may be a
polynucleotide with a different sequence, which, as a-reeult of the

redundancy (degeneracy) of the genetic .code, encodes the
polypeptides of the human cDNA of Figures 1, 2 and 3 (SEQ ID NO:1,
3.and 5): ' A

polynucleotides of the present 1nventlon whlch encode the
polypeptides of Pigures 1, 2 and -3 (SEQ ID NO:1, 3 and 5) may
include, but are not limited to the coding sequence for the mature
polypeptide, by itself; the coding sequence for the mature'
polypeptide and additional. coding sequences, such as those encoding
a leader or secretory sequence, such as a pre-, or pro- Or prepro-
protein sequence; the coding sequence of the mature polypeptlde,
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F . . _ _
with or.'_without: the aforementioned‘ additional coding sequences,

together with addit‘ional, non?cod‘ing sequences, Vincluding' for
example, but nct limited to ir‘f_rons-and nén-coding 5' and 3’
sequences, such as the transcribed, non-translated seqiences that
play a role in transcmptlon mMRNA process:.ng - 1nclud1ng spllcxng‘
and.. polyadenylatlon 31gnals, for example - ribosome blndlng and
stability of mRNA; addltlonal coding sequence wh:.ch codes for
additional amino ac1ds, such as those wluch prov:Lde additional
functlonalltles Thus, for 1nstance, the polypeptide may be fused
to .a marker sequence, such as a pept:Lde, wh:Lch facilitates
purlfx.catlon of the fused polypeptlde In certain: preferred
embodlments of this aspect of the invention, the ‘marker sequence_
is a hexa histidine peptide, such as the tag provided in the pQR
vect:or (Qlagen, Inc., among others, many of wluch are commercially
available. As descr:.bed in Gentz et ‘al,, Proc. Natl Acad sci.,
USA 86: 821- 824 (1989) for :mstance, hexa h1st1d1ne prov:.des for
convenient punflcacxon of the fu51on prote;n. ° The HA tag
corresponds to an epitope derived of influenza hemagglutnun
protein, whxch has been descrxbed by Wilson et al., Cell 37: 767
(1984), for msta.nce. ' ' o '

In accordance with the forego:mg. the term "polynucleotide
encod:.ng a. polypept:ide" as used hérein encompasses polynucleotxdes
which include a sequence encodlng a polypept:.de of the’ ‘present:
invention, partlcularly human hESF I, II and IIX hav1ng the amno
acid sequences set out in Pigures 1, 2 and 3 (SBQ ID NO:2, 4 and

: 6). .The term encoﬁtpasses polynucleotides that include’a single
concznuous region or discontinuous x:eg:.ons encod:.ng the polypept:.de

(for. example, 1nt.errupr.ed by :mcrons) together w:u:h additional

‘ regions, that also may concam codlng and/or ron- cod:Lng séquences.

The present :mvencxon further relates to variants of the
herein above described polynucleotldes which encode for fragments
analogs and denvat:wes of the polypepc:.des having the deduced
amno ac:Ld sequences of F.\.gures 1, 2 a.nd 3 (SEQ ID NO: 2 4 and 6).
A var:.ant of che polynucleor.xde may be a naturally occurrlng
var:.ant such as a naturally occurnng allelic var:.ant or it’ may
be a varlant that is not known to occur naturally.” Such non-
naturally occurring variants of the polynucleotide may be ﬁiéde by
mutagenesis techniques, including those apnlied'to polynucl'eotidés,

cells or organisms.
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Among variants in this regard are variants that differ from

the aforementloned polynucleot:.des by nucleotide substituticil .
'deletlons or add1tlons The substltu..loas, oeletlons or additions
may. 1nvolve one or more nucleotides. The varlants may be altered
1n codxng or non codxng reg:.ons or both. Alterat:.ons 'in the codlng
reglons may produce conservat:.ve or non- conservat:.ve amino- acid
subst:.tutlons, deletxons or add1tn.ons ‘ '

_ Among the partlcularly preferred embodlments of the invention
in this regard are polynucleotz.des encodxng polypeptldes hav;ng the
amino. ac1d sequence of hBSF I, IT and III set out in P:.gures 1, 2
and 3 (SBQ ID NO:2, 4 ‘and 6), vanants, analogs, derivatives and
fragments thereof and fragments of the varlants, analogs and
derivatives. ' '

Further part:.cularly preferred in this regard are
::‘polynucleotldes encodx.ng hBSF I, II and III variants, analogs,
__.:vderlvatxves and fragments, and var:.ants, _ analogs and derivative’s
of the . fragments, which have the amzno "acid sequence of the "hESF
I, II. or. III polypeptldes of F:.gures l 2 and 3 (SBQ ID NO:2, 4 and
6) in wh:.ch several, a few, 5 to 10, 1to5, 1¢to3, 2, 1 or no
amino ac1d residues are substxtuted deleted or added. in any
combination. 85pec1ally preferred among these "are silent

substltut:l.ons,ﬁ add1tlons and deletmns. wh:.ch do not alter the

properties and act1v1t1es of the hESF I, “IT and III. Also
espec:.ally preferred 1n th:.s regard are consezvative substitutions.
Most highly preferred are polynucleotldes encod:.ng polypeptldes
having the amino acid sequences of Figures 1, 2 and 3 (SEQ ID NO:2,
4 and 6)., wzthout substxtutxons »

Purtner preferred embodunents of the ‘invention are
polynucleotxdes that are at least '.7'0% identical to a
polynucleotxdes encoding the hESF I, II and I11 polypeptides having
~ the .amino acid aequences set out in F:Lgures 1, 2 and 3 (SEQ ID
No-z 4 and 6), and polynucleot:.des vhlch are complementary to such
polynucleot:.des Altematlvely, most kughly preferred are
polynucleotldes that comprlse a reglon that is at least B80%
identical to a p01ynucleot1de encodmg the hESF I, II or III
polypeptides of the cDNA of the deposxted clone and polynucleotldes
complementary thereto. In ttus regard polynucleoudes at least
90% identical to the same are part1cularly preferred, and among
these particularly preferred poly'nucleotxdes, those with at least
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' 95% are especially preferred. Furthermore, those with at least 97%

are highly prefz:red among those with at least 95%, and among these
those with at least 98% and at lcast 99% are particularly highly
preferred ‘'with at least 99% being the more preferred ' .

, Particularly preferred embodlments in this respect moreover,:
are polynucleotides which encode polypeptides which retain
substantially the same biological function or activity as the
mature polypeptide encoded by the human cDNA of Figures 1, 2 and
3, (SEQ ID NO:1, 3 and 5). ' .

The present invention further relates to polynucleotzdes that’
hybrldlze to the herein above-described sequences. In thls regard
the present’ invention especially relates to polynucleotldes which
hybridize under stringent conditions to the herein above-described
polynﬁcleotides 'As herein used, the term "stringent conditions"
means hybrldlzatlon will occur only if there is at least 95% and‘
preferably at least 97% xdentlty between the sequences. ‘

As discussed additionally herein regarding polynucleotide
assays of the invention, -for instance, pblynucleotides of the
invention as discussed above; may be used as a hybridization probe;
for cDNA and genomic DNA to isolate ‘full- length CDNAs and genomxc'
clones encoding hESF 1, II or III and to isolate cDNA and genomic
clones of other genes that have a high sequence similarity to the
human hESF I, II or III genes. Such probes generally will comprise
at least 15 bases. Preferably, such probes will have at.least 30
bases and may have at least 50 bases. _ o

" For example, the coding region of the hESF I, II and III genes
may be isolated by screening using  the known. DNA sequence to.
sinthesize an oligonucleotide probe. A labeled oligonucleotide
having a'sequence complementary to that of a. gene of the present.
invention is then used to screen a library of human cDNA, genomic
DNA or mRNA to determine which members of the library_ the probe
hybrldlzes to. : . :

The polynucleotides and. polypeptldes of the present invention
may be employed as research reagents and materials for discovery,
of treatments and diagnostics to human disease; . as further
discussed herein relating to polynucleqtide assays, inter aliaé

The polynucleotrdes'may'encode a polypeptide which is the
mature protein plus additional amino or carboxyl-terminal.,amino

+ acids, or amino acids interior to the mature polypeptide (when the
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mature form has more than one polypeptide_chain,'for instance) .
Such sequences may play a role in processing of a protein from
precursor to a mature form, may facilitat= protein trafficking, may
prolong or shorten protein half- 1ife -or may facilitate manlpulat:.on
of a protein for assay or production, among other things. As.

generally is the case in -gitu, ‘the:additional amino ac1ds may be

processed away from the mature protein: by cellular enzymes.

A precursor protein, having the mature form of the polypeptide
fused to one Or more prosequences may be an inactive form -of the
polypeptide. When. prosequences are removed such inactive
precursors generally are activated. Some or all of the
prosequences may be removed before activation. Generally, such
precursors are called proproteins. ' , ’

’ In sum, a polynucleotide of the present lnventzon may encode

3a ‘mature protein, a mature’ protein plus a. leader sequence {which .

imay be referred-to-as.'a preprotexn), a precursor of a ‘mature
prote1n having one or more prosequences which. are.not the leader
sédﬁences of a preprotexn or a.preproprotein, which is.a precursor
to ~a - proprotein, having a leader sequence and one or more
prosequences, which generally are removed during processing steps
that produce active and- ‘mature forms of the polypeptlde.

Deposited materials _

A ‘deposit containing a human hESF I, II and III cDNA has been
deposited with the American Type - Culture Collection, as noted
above. Also as noted .above, the cDNA -deposit is referred to herein
as "the deposited clone" or as "the cDNA of the deposited. clone "

The deposited clone was deposited. with. ‘the American Type
’Culturefcolleccion; 12301 Park Lawn: Drive, Rockville, Maryland
20851’*63A.'on January 2, 1996 and assigned ATCC Deposit No. 97401,
97402 and 97403. . | -

The deposited materials are pBluescrlpt SK (-) plasmids

(Stratagene, La Jolla, CA) containing the full length hESF I, II-

and ITI' cDNA. . oo
The deposxt ‘has been made under the terms of the Budapest
Treaty on the’ international recognition of the deposit of micro-
organisms for purposes of patent procedure: The strain will be
rrevocably and without restriction -or condition released to the
public upon the issuance of a patent. - The deposit is provided

!
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merely as convenience to those of skill in the art and is not an
admission that a deposit is requlred for enablement such as -that
requlred under 35 U.S.C. §112. : a '

The sequence of the polynucleotldes contained in the deposzted
Amaterlal as well as the amlno acid sequence of the polypeptlde-
Vijencoded thereby, are controlllng in'the event of any conflict with

: any descrlptlon of sequences herein. ' 2
A license may be requlred to make, use or sell the dep051ted

i

‘materxals, and no such 11cense is hereby granted

Polypeptides

The present 1nventxon further relates to a human hBSP I, IT
and III polypeptlde which has the deduced aminoé acid sequence of
Figures 1, 2 and 3 (SEQ 'ID NO: 2, 4 and 6). : ‘

The invention also relates to fragments, analogs afid
derlvatives of " these polypeptldes ‘The: terms,."fragment
"derlvatlve“"and "analog" when referrlng to the- polypeptxde ‘of
Flgures 1, 2 and 3 (SEQ ID NO: 2, 4 and 6) means a polypeptlde which
retains essentlally the same blologzcal functlon or activity as-
such polypeptlde. Thusy an analog includes a proproteln “which can

+be actlvated by cleavage of the proprote1n portzon to produce an’
active mature polypeptlde.

The pclypeptlde of the present 1nvent1on may be a recombinant

ipolypeptlde a natural polypept1de or a synthetic polypeptlde. In
cettaln preferred embodxments it 1s a ‘réconbinant polypeptlde.

A The fragment ~derivative or analog of the polypeptlde of
P1gures 1 2 and 3 (SBQ 'ID NO:2, 4 and 6) may be (i) one ‘in which
one or more. of the am1no acid” residues aré substituted ‘with a -
conserved or non- conserved amino acid- residue (preferably -a:
conserved amino acid residue) and such substituted amino acid"
re51due may or may riot be one encoded by the genetic code, or (ii)
one in which one or more of the amino acid residues 1ncludes a
substxtuent group, or (iii) one in which the mature polypeptlde is
fused w1th another compound such as a compound to increase the
half llfe of the pOIYPEPClde (for example, polyethylene glycol),
or (iv) one in which the additiunal amino acids are fused to the
mature polypeptide, such as a leader or'secretory sequence or a
sequence which is employed for purification of the mature
polypeptide or a proprotein sequence. Such fragments, -derivatives
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»F

and analogs are deemed to be within the scope of those skilled in’

the art from the teachings herein. : :

.Among preferred variants are t:._se that vary from a reference
by conservatlve amino ac1d substltutlons Such substitutions are
those' that substitute a. given amino ‘acid in a polypeptlde by
another amino acid. of. llke characterlstlcs TyPlcally seen as
conservative substltutlons are the replacements, one . for another.
among the aliphatic amino. acxds Ala Val Leu and Ile, 1nterchange
of the hydroxyl re51dues Ser and Thr exchange of the ac1d1c

residues Asp and Glu, substztutlon between the am1de residues Asn -

and Gln, exchange of the basic residues Lys  and Arg and
replacements among the aromatic resldues Phe._Tyr,_>, :

The polypeptzdes and polynucleotldes of tne present lnventxon
are preferably provided 1n an. 1solated form, and preferably are
~purified to. homogenelty _

The polypeptzdes, of the present ‘1nvent10n »include the
polypeptlde of SEQ.ID NO: 2 (in: partzcular the mature polypeptxde)
as. well as polypeptxdes whlch have at 1east 75% s1m11ar1ty
(preferably at least 75% Ldentrty) to the polypeptxde of SBQ ‘ID
NO: 2 and more preferably at least 90% szmilarlty (more preferably
at least. 90% 1dent1ty) to the polypeptzde of SBQ ID NO:2 and st111
more preferably at least 95% sxmllarlty (st111 more preferably at
least 95% identity) to the polypeptzde of SEQ ID NO 2 and also
include .portions of such polypeptldes w1th such portion of the
polypeptlde generally contalnlng at least 30 amlno ac1ds and more
preferably at least 50 amlno acxds

‘As known in the art "sxm;larzty" between two polypeptldes is
determlned by comparxng the am1no ac1d sequence and its conserved
amino acid substxtutes of one polypept1de to the sequence of a_
second polypeptlde.. : '

Fragments or port:.ons .of the polypeptzdes of the present
invention may be employed for produc1ng the’ correspondlng fuli-
length polypeptide by peptide synthesxs, therefore, the fragments
may be employed as intermediates for produc1ng the full- length
polypeptides. Pragments or portlons of the polynucleotxdes of the
present . lnventlon may Dbe used .to, synthe51ze full 1ength
polynucleotldes of the present 1nve1tlon

Fragments

F S
.
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Also among preferred embodiments of this aspect of the present

'1nvent10n are polypeptldes comprising fragments of hESF I, II and

III, most partlcularly fragments of the hESF I, II and III having
the amino acid sequence set out in Figures 1, 2 and 3 (SEQ ID NO:2,
4 and 6), and fragments of variants and derivatives of the hESF I,

“ II and III of Figures 1, 2 and 3 (SBQ ID NO:2, 4 and 6).

In this regard a fragment is a polypeptide_having an amino
acid sequence that entirely is the same as part but not-all of the

amino acid sequence of the aforementioned hESF I, “IT and III
" polypeptides and variants or derivatives thereof . ’

Such fragments may be "free- standing," i.e., not part of or

',fused to other amino acids or polypeptldes, or they may be
wcomprlsed within a 1arger polypeptlde of which’ they form a part or

region. When comprlsed within a larger polypeptlde, the presently
dxscussed fragments most preferably form a single contznuous
reglon However. several fragments may be comprlsed within a .

single larger polypeptide. For instance, certaxn' preferred

embodxments relate to a fragment of a hBSF I, II or ITI polypept;de

of the present comprlsed within a precursor polypeptide designed

for express1on in a host and hav:.ng heterologous pre and’ pro-
polypeptlde reglons fused to the amino terminus of the’ hBSF I, II
and III fragment ‘and’ an addxtxonal region fused to the carboxyl
term;nus cf the fragment. Therefore, fragments in one aspect ‘of
the meaning intended herein, refers to the portion or portions of
a fusion polypeptide or fusion protein derived from hESF I, II and

As representative examples of polypeptide fragments of the

axnventlon. there may be ment1oned those which have from ‘about 15
'to about 139 amino acids.

In thxs context about includes the particularly recited range
and ranges larger or smaller by several, a few, 5, 4, 3, 2 or 1

““amino acid at either extreme or at both extremes. " Highly

preferred 1n this regard are the recited ranges plus or minus as

'many as 5 amino acids at exther or at both extremes. Partxcularly
'hxghly preferred are the recited ranges plus' or minus as many as

3 amlno acids at either or at both the recited extremes.
Especially preferred are ranges plus or minus 1 amino acid at
either or at both extremes or the recited ranges with no additions
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or deletions. Most hlghly preferred of all 1n thls regard are
fragments from about 15 to about 45 amino ac1ds ‘
Among espec1ally preferred fragments of the 1nventlon are
truncatzon mutants of hESF I, II and III. Truncation nmcants
include hESF I, II and III polypeptldes having the am;no ac1d
seduence of Figures 7, 2 and 3- (SEQ.. 1D NO: 2, 4 and 6). or variants

or derivatives thereof, except for deletlon of a contlnuous series

of. residues. (that is, a continuous reglon, part or portlon) that
includes the amlno termlnus, or a contlnuous serles of residues
that includes the carboxyl termlnus or, as in double truncatzon

mutants, deletlon of two contlnuous serles of re81dues, oneg

1nc1ud1ng the amlno terminus and one 1nclud1ng the carboxyl

terminus. Fragments havzng the 51ze ranges set out abouc also are'
. preferred embodxmenCS of truncation fragments wh;ch,are espec1ally
' preferred among fragments. generally

Also preferred in thls aspect of the 1nventxon are fragments
.characterlzed by structural or functional attrlbutes of hBSF I, II
and III. .Preferred embodlments of the 1nvent1on in thls regard
include fragments that comprlse alpha -helix and alpha- helix:formang
regions. ("alpha- regxons )., Dbeta-sheet and -beta- sheet - forming
reglons ("beta regions" ). turn and turn- -forming reglons ("turn-
regions® ), coil and coil- formlng reglons ,("c011 reg1ons“),
hydrophiliﬂ regions, hydrophobxc regions, alpha amphlpachic
regions, beta amph1path1c regxons, flexible reglons, surface-
form;ng regions and high antigenic index reg1ons of hESF I, II and
I1I.

Certain preferred reglons in these regards are set out in
Figures 4, 5 and 6. and. xnclude but are not lxmlted to, reg1ons of
the aforementioned types 1dent1f1ed by analy51s of the amino, acid

_ sequence set out in Figures 1, 2 and 3 (SEQ ID NO 2 4 and 6) ‘A8

set out in Pigures 4, S5 and 6 such preferred reglons 1nclude
Garnxer -Robson alpha-regions, beca regions,. turn-reglons and coil-
reg:ons, Chou-Fasman alpha- regions, beta- regions and turm- reglons,
Kyte-Doolittle hydrophilic regions and hydrophzllc reglons,
Eisenberg alpha and beta amphipathic regions, Karplus- Schulz
flexible regions, Emini surface-forming regions and. Jameson- -Wolf
high -antigenic index regions. ’

Among highly preferred fragments in this regard are chose that
comprise regions of hBSF I, II and III that combine several
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structural features, such as several of the features set out above.
In this regard, the regions defined by the residues of Figures 1,
‘2 and 3 (SEQ ID NO:2, 4 and 6), which all are CharacteriZed'by
amino acid compOSitions highly characteristic of turn regions

hydrophilic regions, fleXible regions surface- formung regions and
"~ high  -antigenic index- regions, are espeCially highly preferred
regions. Such regions may be comprised within a larger polypeptide
or may be by themselves a preferred fragment of the present

invention, as discussed above. It will be appreCiated that ‘the
term "about" as used 1n this paragraph has the meaning set out
above regarding fragments in general.

Further preferred regions are those that mediate actiVities
of hESF I, II and III. Most highly preferred in this regard are
fragments that have a chemical, biological or other actiVity of
hBSF I, II and III including those with a Similar activity or an
improved activity, or with a decreased undesirable actiVity
Highly preferred in this regard are fragments that contain regions
that are homologs in sequence, or in position, or in both sequence
and to active regions of related polypeptides, such as .the related
polypeptides set out in Figures 4, 5 and 6 (SBQ ID NO: 2, 4 and 6)
and which include rat prostatic spec1fic binding proteins Among‘
particularly preferred fragments in these regards are truncation
Amutants, as. discussed above

It will be " appreCiated that the invention also relates to,
among; others, polynucleotides ' encoding the aforementioned?
fragments, polynucleotides ' that hybridize to polynucleotides
'encoding the fragments. particularly those that hybridize under
stringent conditions and polynucleotides such as PCR.primers for
amplifying polynucleotides that encode the fragments.' In these
regards preferred polynucleotides are those that correspondent to
the preferred fragments, ‘as discussed above

Vectors, host cells, expressxon

“The present invention also relates to vectors which include
polynucleotides of the present invention, host cells which are
genetically engineered’ with ~vectors of the invention and the
production of polvpeptides of the invention by recombinant

techniques.
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Host cells can be genetlcally engineered to incorporate’

polynucleot1des and express polypeptldes of the present invention.
For instance, polynucleotldes may be 1ntroduced xnto host cells
using well known tecnnlques of infection, transductlon,
transfectlon, transvectlon and transformatlon The polynucleotxdes
may be introduced alone or ‘with other polynucleotldes Such other

polynucleotldes may be 1ntroduced 1ndependent1y, co- xntroduced or

1ntroduced joined to the polynucleotldes of the invention.
Thus, for instance, polynucleotldes of the invention may be

transfected into host cells thh another, separate, polynucleotlde‘»

encoding a selectable marker, using standard technlques for co-
trannfectxon and selectxon in, for 1nstance, mmalxan cells. In
this case the polynucleotldes generally will be stably 1ncorporated
into the host cell genome. :
Alternatlvely, the polynucleotldes may be ]Olned to a vector
ontalning a selectable marker for propagatlon in a host. The

vector construct may be 1ntroduced "into host cells by the

aforementloned technlques E Generally, a plasm;d vector is
1ntroduced as. DNA in a prec1pitate, such as a calcxum phosphate
precapitate. or in a complex with a charged 11pid. Electroporatxon
also may be used to xntroduce polynucleotxdes into a host. If the
vector is a virus, it may be packaged in vitro or introduced into
a packagln" cell and the packaged v1rus may be transduced into
cells. A wide variety of technlquea suitable for making
polynucleotldes ‘and for 1ntroduc1ng polynucleot1des 1nto cells in
accordance with this aspect of the 1nvent10n are well known and
routine to those of skill xn the art. Such technxques are reviewed
at length in Sambrook et al cxted ahove, which is "illustrative of
the many laboratory manuals ‘that detaxl these technlques. I 'n
accordance thh this aspect of the xnventlon the vector may be, for
example, a plasmd vector, a slngle or dou.ble stranded phage
vector, a single or double- stranded RNA or DNA v1ra1 vecétor. Such
vectors may be introduced into cells as polynucleotldes preferably
DNA, by well known techniques for introducing DNA and RNA into
cells The vectors, in the case of phage and VIral vectors also
may be and preferably are 1ntroduced into cells as packaged or

encap51dated virus by well known technlques for infection and‘

transductxon viral vectors may be replication competent or
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replication defective. In the latter case vi.al propagation
geheraily will occur_only in complementing host cells.

Prc lerred among vectors ih certain respects, are those for
expressz.on of polynucleotldes and- polypeptldes of the present

invention. Generally, such vectors comprlse c1s actxng control
“ regions effectlve for expre551on in a host operatlvely llnked to
‘the polynucleotlde» to be expressed Approprlate trans- actlng

factors either are supplled by the host, supplled by a
complemehtlng vector- or supplled by the vector ;tself uponﬁ'
1ntroduct10n into the host A

In certaln preferred ‘embodiments in this regard the vector5~
'provxde for specxflc expressron Such specific expresszon may be
1nduc1b1e expre551on or expre551on only in certaln types of cells
or both 1nduc1ble and cell specxflc Partlcularly preferred among
1nduc1b1e vectors are vectors that can be induced for expresszon
by environmental factors that are easy to man1pulate, such as
temperature and nutrlent additives. A varlety of vectors suitable
to this aspect of the 1nventlon, lncludlng const1tut1ve and
1nduc1ble expre551on vectors for use in prokaryotlc and eukaryotxc
hosts, are well known and employed routlnely by those of skill in
the art.ﬁ ) . _

The englneered host cells can be cultured in conventlonall
-nutrlent mhdla, whlch may be modxfled as appropriate for, ‘inter
alza, activating promoters, selectlng transformants or ampleyzng
‘genes. Culture condxtxons, such as temperature, pH and the like,
prevzously used thh the host cell -selected for express1on
generally will be suitable for expressxon of polypept1des of the
present 1nventlon as will be apparent to those of skill in the art

A great varlety of expressxon vectors can be used to expressf
a polypeptlde of the invention. Such vectors 1nclude chromosomal
eplsomal and.'v1rus derived vectors e.qg. vectors derlved from
bacter1a1 plasmxds, from bacterlophage. from yeast episomes, from
~yeast chromosomal elements, from v1ruses such as baculov1rﬁses,
papova v1ruses, such as SvV40, vaccinia vxruses adenovxruses, fowl
POX v1ruses, pseudorables vxruses and retrov1ruses, and vectors
" derived from combznatxons thereof such as those derived ~from
plasmid and bacterlophage denetic elements, such as cosmids and
phagemids,_all may be used for expression in accordance with this
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aspect of the present invention. Generally, any vector suitable
to mazntazn, ‘propagate or express polynucleotzdes to express a
polypeptlde in a host may be used for expressxon in this regard

The appropr1ate DNA sequence may be lnserted 1nto the vector‘

by any of a varlety of ‘well-kKnown’ and routlne technlques - In
general a DNA sequence for expre551on 1s ]oxned to an expres51on
vector by cleavzng the DNA sequence and the expre531on vector with
one or more restriction endonucléases and then ]01n1ng the

restr1ct1on fragments together using T4 DNA llgase ‘ Procedures for

restrlctlon and llgatlon that can be used to thzs end are well
known and routlne to those of sk1ll _ Sultable procedures in this

regard, and for constructzng expresslon vectors using alternatzve-

\technlques, which also are well known and routxne to those skzll,
‘are set forth in great deta11 in Sambrook et al cxted elsewhere
-hereln. ) '

' The DNA sequence in the expre331on vector is operat:vely
11nked to approprxate expresslon control sequence(s), including,
for 1nstance. a promoter to ‘direct mRNA ; transcr1pt10n.
Representatrves of ‘such promoters include the phage lambda PL
promoter, the E. coli lac, trp and tac promoters, the SV40 " early
and late promoters and promoters of retrov1ra1 LTRs, to name just
a few of the well known promoters. It ‘will be understood’ that
numerous promoters not mmntxoned are suxtable for use in this
,aspect of the 1nventzon are well known and readily may ‘be’ employed

by those of skill in the manner 111ustrated by the dlscu551on and,

the examples hEIEIH.

In general expresszon constructs w1ll contazn sites for’

transcrxptlon 1n1t1atxon and termlnatlon, and, in the transcribed
reglon,_ a r1bosome bxndxng site for translatlon. The codlng
portxon of the mature transcripts expressed by the constructs will
include a translatxon initiating AUG at the beg1nn1ng and a
termlnatxon codon approprxately poszt ,ned at the end of the
polypeptlde to be translated

In addltxon the constructs may contaln control regzons that
regulate as well as engender expre551on Generally, in accordance

with many commonly practxced procedures, such regions will operate'

-by controll1ng transcrlpt1on, such as repressor bxndlng sites and

enhancers, among ‘others.

\
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Vectors for propagation.and expression generally will include
selectable markers. Such markers also may be suitatle Ior
amplification or tne vectors nay contain additional markers for
this purpose. In this regard, the expression vectors preferably
contain one or more selectable marker genes to provide a:phenotypic

; tralt for. selectlon of transformed host cells. Preferred markers
,1nc1ude dihydrofolate reductase or neomycin” resistance for

eukaryotic cell culture, and tetracycllne or ampicillin resistance
genes foruculturlng E. coli and other bacteria. R

The vector containing the ‘appropriate DNA Sequence as
described elsewhere herein, as well as an appropriate promoter, ‘and-
other appropr;ate control sequences, may be introduced into an
appropriate host using a variety of well known techriques suitable

' to expression therein‘of'a'desiredmpolypeptide Representative

examples of approprxate hosts include bacter131 cells, such as E.
coli, Streptomyces and Salmonella typhxmur1um cells; fungal cells,
such as yeast cells; insect cells such as Drosophila. 82 and
Spodoptera SE9 cells; animal cells such as CHO, COS' and Bowes
melanoma cells; and plant ‘cells. Hosts for Of a great variety of
expresszon constructs are well known, and those of skill will be

.enabled by the present disclosure’ readlly to select -a host for
:expresszng a polypept1des in accordance with this- aspect of the

present invention.
More partlcularly, the present invention also- .includes .

‘recombxnant constructs, such as expre551on constructs; comprising

one or more ‘of the sequences described above. The constructs
comprlse a vector, such as a plasmid or viral vector, into which
such a sequence of the 1nvent10n has been inserted. The. sequence
may be ‘inserted in a forward or reverse orientation. In certain
preferred embodiments in this regard, the construct further
comprlses regulatory sequences, 1nc1ud1ng. for example, a promoter,
operably linked  to' the sequence. Large: numbers of - -suitable
vectors and promoters are known to those of skill in the art, and
tnere‘are many commercially available vectors suitable for use in
the present invention.

The following vectors, which are commercially available, are
provided by way of example. Among vectors preferred for use' in
bacteria are‘pQé70, pQE60 and pQE-9, available from Qiagen; pBS
vectors, Phagescript vectors, Bluescript vectors, pNHSA, pNH16a,
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'pNHlBA pNH46A available from Stratagene; and ptrc99a, pKK223- -3,
pKX233 -3, pDRS40, pRITS available from Pharmacia. Among preferred
eukaryotlc vectors are  PWLNEO, pSVZCNT, pOG44 pXT1 and pSG
available from Stratagene; and pPSVK3, pBPV, pMSG and.pSVL avallable
from = Pharmacia. These vectors are. listed solely by way of
illustration of . the many commercxally ava:.lable and well known
vectors that are available to those of skill 1n the art for use in
accordance with this aspect of the present 1nvent10n It will be
appreciated that any .other plasmid or vector sultable for, for
example, introduction, nalntenance, propagatlon or expre351on of
a polynucleotide or polypeptide of the invention in a host may be
used in-this..aspect of the invention.

_promoter regions .can be selected from any de51red gene u51ng'

vectors that contain a reporter transcrlptxon unit lacklng a
vpromoter' region, such as-a chloramphenlcol acetyl transferase
" ("cat:") transcription un;t downstream;of restrlctlon sxte or s;tes
for 1ntroducing a candidate promoter fragment, i.e.,. a fragment
that may contain a promoter. As is well known, 1ntroduct10n into
the vector of a promoter- containing fragment at the restr1ct10n
site: upstream of the cat gene engenders productxon of CAT
activity, which can be detected by standard CAT assays. Vectors
suitable to th;s end are well known and readily avazlable. Two
such vectors are pKK232-8 and pCM? Thus, promoters for expresszon
of polynucleotides of .the present invention include not only well
known and: readily available promoters,,but also promoters that
readily may be obtained by .the forego1ng technxque, us;ng a

reporter gene.

. .Among: known bacterial promoters sultable for expre531on of

polynucleot1des and polypeptxdes in accordance with the present
invention are the B. coli lacl and. lacZ and promoters, the T3 and
T7 promoters, the gpt promoter, the lambda PR, PL promoters and the
-trp promoter. " _among known eukaryotic promoters surtable in
this regard are the CMV immediate early promoter, the HSV thymldlne
krnase promoter, the early and late Sv40 promoters. the promoters
of retroviral LTRs, such as those of the Rous sarcoma virus
("RSV")., .and metallothionein promoters, such as the = mouse
metallothxoneln I promoter.
Selection of approprxate vectors and promoters for expression
in a host cell is a well known procedure and the requ181Ce
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techniques for expression vector construction, introduction of the
vector into the host and expression in the host are routine skills
in the art.

~ The present 1nventlon also relates to host cells contalnlng
the above described constructs dlscussed above. The host cell can

Jbe a hlgher eukaryotlc cell, such as a mammallan cell, or a lower
~eukaryotzc cell such as a yeast cell or the host cell can be a
sprokaryotic cell, such as a bacterlal cell. ' ‘

_ Introductlon of the construct into the host cell can be
effected by calc1um phosphate transfect1on, DRAE-dextran medlated
transfectlon, ‘ cathnlc : 11p1d medlated transfectlon,'
electroporatlon, transduction, ‘infection or other methods. Such.
methods are descrxbed 1n many standard laboratory manuals, such as
Dav1s et al. BASIC METHODS IN MOLBCULAR BIOLOGY (1986) .

Constructs in host cells can be used ina conventxonal manner
to produce the gene product encoded by the recombxnant sequence.
Alternatlvely, the polypeptldes of the"1nvent1on"can be
synthetlcally produced by conventional peptzde synthe51zers. “

Mature protexns can be expressed in mamma11an cells, yeast
bacteria, or other cells under the control of approprxate
promoters Cell free translatxon systems can also be. employed to
produce such protexns u51ng RNAs derlved from the DNA constructs
of the prcsent 1nventxon. Approprlate clon1ng and express1on
vectors for use - thh prokaryotxc and eukaryotxc hosts are described

-by Sambrook et al-, MOLECULAR _CLONING: A LABORATORY MANUAL 2nd"
Ed., Cold Spr1ng Harbor Laboratory Press Cold Sprlng Harbor N.Y.
- (1989) . '
Generally, recombinant expresslon'vectors w111 include’ orlglns
‘of repl;cat1on. a promoter derived from a hlghly expressed gene to
d1rect transcr;ptxon of a downstream structural sequence and a
selectable marker to permit 1solat1on of vector conta1n1ng ‘cells
after exposure to the vector. Among sultable promoters are those
'derlved from the genes that encode glycolytlc enzymes such as 3-
phosphoglycerate kinase ("PGK ), a-factor, acid phosphatase, “and
heat shock proteins, among others. Selectable mirkers include the
amp1c1111n resxstance gene of E. coli 'and the'trpl gene of S.
cerevisiae. . '

Transcription of the DNA encodxng the polypeptldes of the

present invention by -higher eukaryotes may be increased by
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insert ing an enhancer sequence into the vcctor Enhancers are Cis-
acting elements of DNA, usually about from 10 to 300 bp that act
to increase transcrlptlonal activity of a promoter in a ngen host
cell- -type. Examples of enhancers 1nclude the SV40 enhancer, which
is located on the late side of the repllcatlon orlgln at bp 100 to

270, the cytomegalov1rus early promoter enhancer “the polyoma

enhancer on the late side of the repllcatlon orlgxn, and adenovirus

'enhancers .
. polynucleotzdes of the anentlon,‘encodlng the heterologous
structural sequence of a polypeptlde of the 1nvent1on generally

will be xnserted into the vector u51ng standard technzques s6 that

it is operably llnked to the promoter for expressxon. The

polynucleotlde will be posxtloned s0 that the transcrlptlon startz
site is 1ocated approprlately 5° to a ribosome b1nd1ng site. The
erbosome bindzng site wxll be S to. the AUG that 1n1tiates
dtranslatlon of the polypeptlde to be: expressed.‘ Generally{ there'

will be no other open readlng frames that begln Wlth an 1n1t1at10n
codon, usually AUG, and 11e between the rlbosome bxndlng site and
the 1n1t1at1ng AUG. Also, generally, there w111 be a translatlon

stop codon at the end of the polypeptzde and there wxll be a

polyadenylatzon s1gnal and a transcrzptxon termznatzon sxgnal

approprlately dlsposed at the 3' end of the transcrxbed region.
For secretion of the translated proteln into the lumen of the

endoplasmxc retlculum, into the perrplasmlc space or into the

extracellular envzronment, approprzate secretion szgnals may be

1ncorporated into the expressed polypeptide. ' The signals may be
endogenous to the polypeptide or they'may be heterologous sxgnals.
The polypept1de may be expressed in a modlfxed form, such as
a fus1on prote1n, and may 1nclude not only secretlon s1gnals but
also add1t10na1 heterologous funct1ona1 reglons ' Thus, for
1nstance, a reglon of addltxonal amano ac1ds partxcularly charged
amino aczds, may be’ added to the N-terminus of the polypeptide to

1mprove stabzlxty and persxstence in the host cell, durxng

purzfxcatlon or durzng subsequent handlxng and storage.' Also,
region also may be added to the polypepcxde to fac111tate
purlfxcatxon Such reglons may be removed prlor to fxnal
preparatxon of the polypeptide. The addltlon of peptide m01et1es

to polypeptldes to engender secretlon or excretlon, to improve
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¥ _
Std.‘b_iiit':y and to facilitate purification, among ~others, are
familiar and routine techniques in *“he art. _

- Suitable prokaryotic hosts I-r propagation, ma_j.gm;enanlﬁ;e‘_ or
expression of polynucleot_ides and polypeptides in aocorda_ncé ylch
the i‘nvem:ion include RBscherischia coli, Bacillus subtilis and
Salmonella typhimurium. Various species .of Pseudomonas,

‘Streptomyces, and Staphylococcus are suitable-hosg:s' in this regard.
‘Moreover, many other hosts also known to those of skill may be

employed in this regard. _ . L

As .a - representative but non-limiting example, .useful
expz‘essxon vectors .for bacterial use can comprise a; sel ectable
marker :and bacterial origin of  replication derz.ved from

‘commercially available plasmxds comprising genetxc element,s of t:he
.well known . cloning vector pBR322 (ATCC 37017). ) Such commerc:.al_

vectors include, for example, _pKK223_.3 (Pharmacia Fine Chem:.cals,
Uppsala,» Sweden) and. GEMi (Promega Biotec, Mad:.son, WI, USA)
These pBR322 "backbone“ sections are combined. with an appropr:.ate
promoter and the structural sequence to be expressed _
Follovung transformation of. a suxtable host strain and growth
of the "host strain: to an. appropnar.e -cell dens:.ty, _where the

selected- promocer is:inducible. it is 1nduced by appropriate means

(e.g.; temperature sh:l.ft or exposure to chemical inducer) and cells
are cultured for an additional period. - .

Cells typically. then . are harvested by centrifugation,
disrupted- by physical or chemical means, and .the rese}cing ch:_mde

‘extract retained for further purification.

M1croblal cells employed in expression.. of prot:e:ms can be
dlsrupted by any convenient. -method, including ijeeze thaw cygl:.ng,_
sonication, mechanical dzsr:upc:.on, or. use of cell. lysing agents,
such methods are well know to those. skilled 1n the art.

Var:.ous mammalian cell culture systems can be employed for
express:mn, as well BRxamples of mammalian expresslon systems
include the COS-7 lmes of .monkey kidney flbroblast: described in
Gluzman et al., Cell 23: 175 (1981). Other cell lines capable of
expressing a compat:ible vector include for example, the C127. 3'1‘3,
CHO, HeLa, human kidney 293 and BHK cell lines. B ‘

Mammalian expression, vectors will. conlprise an origin of

- replication, .a "suitable . promoter and enhancer, and also any

necess‘aﬁ r:.bosom_e .binding s(:.tes, polyadenylatlon s:.ces, spllce

\
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donor and acceptor sites, transcriptional termination sequences,
and 5' flanking non- -transcribed sequences that are necessar/ fos
expressxon In certain preferred embodiments in this:. regard "DNA
sequences derived from the SV40 splice sites; and .the .8V40
» polyadenylatlon sites-are used for requlred‘non -transcribed genetic
" alements of these types.

‘The hBSF I, II° and 11X polypeptlde can be recovered and
-purlfxed from - recomblnant cell “cultures by well-known methods
including ammonium sulfate or ethanol - prec1p1tatxon. aciad’

extraction, ~anioh ~ oOr ‘cation’ exchange = -chromatography,
_ phosphocellulose ~» chromatography, hydrophobic interaction
chromatography, affinity chromatography;‘_ ﬁhydroxylapatrte~

chromatography and lectin- éhromatography. Most preferably,  high
'performance liquid chromatography --("HPLC") 'is employed for
purxfxcatxon. Well known technxques ‘for refolding. proteln ‘may be
employed to" regenerate active conformation when the polypeptzde is
denatured dur1ng isolation and or purlflcatxon. CHE T
Polypeptldes of ‘the present “jnvention 1nc1ude5 naturally
'purified products, products of chemical synthetic procedures,vand
products produced ‘by recomb;nant ‘techniques: from-a’ prokaryotic or
eukaryot1c host, including, for example, bacterial, yeast, ‘higher
'plant, insect “and mammalian cells. Depending upon -the host
employed in a recombinant production procedure. the polypeptides
of the present anentxon may be glycosylated or may : -be non-
'glycosylated In:additioni polypeptides of the:invention: may also
include an initial modified meth1on1ne resxdue. in some cases as
a result ‘of ‘host-mediated processes ' '
"7 ‘nrsF I, I1I and “IXY’ polynucleotzdes and polypeptldes may. be
" used in accordance with the present invention for .a variety of
applxcatlons, partxcularly those ‘that make use of the: :chemical and
b1olog1cal propertzes ‘hESF I, II ‘and III. Additional appllcat1ons'
relate to dlagnosxs and to treatment of disorders of cells, tissues
and organxsms " These aspects of the 1nventlon are 1llustrated

vfurther by the followzng dlscus51on

Polynucleotide assays

This invention is also related to-the use of the hESF I, II
and III polynucleotldes to detect complementary polynucleotldes
such as, for example,'as a’ dlagnostlc reagent. Detection of a

Y
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mutated form of hESF I, IT and III associated with a dysfunctlon
will prov1de a diagmostic tool that can add or define a d1agnosxs
of a dlsease or susceptibility to a disease wnlch results from
under- express1on over- expres51on or altered expre551on of hESF I,
II and III, such as, for example, a suscept1billty:to 1nher1ted
asthma and endometrta- cancer. ‘ ' '
Ind1v1duals 'arrylng mutations in the human hESF I, II and III
gene may be detected at the DNA level by a varxety of technzques
Nucleic ac1ds for diagnosis may be obtained from a patlent s cells,
such as from blood, urine, saliva, tissue biopsy “ and -autopsy
material. The genomlc DNA may be used dlrectly for, detection or
may be amp11f1ed enzymat1cally by usxng PCR prlor to analysxs. 'PCR

- {Saiki et al., Nature, 324: 163 -166 (1986)). RNA or cDNA'imay -also

be used in the same ways. As an example, PCR primers ‘complementary
to ‘the .nucleic acid encodlng hBSF I, II,andeII can be used to
identify and analyze HESF I, II and III expression and mutations.

- For example, deletions and insertions can be detected by a change

in s1ze of the ampleled product in comparison to ‘the normal
genotype Po1nt mutations ‘can be identified by hybridizing
amp11f1ed DNA to radiolabeled hESF I, TII and " III “RNA or
alternatlvely, radiolabeled hESP I, 1I and III antisense DNA

sequences. Perféétly matched sequences ¢an be distinguished from
nusmatched duplexes by RNase A digestion or by differences in
meltlng temperatures. :

Sequence dszerences between a reference gene und.genes havxng
mutations also may be revealed by direct DNA. sequenc1ng In
addltzon, cloned DNA segments may be employed as probes to detect.
speczf;c DNA _segments. The sensitivity of such: methods can be -
greatly enhanced by appropriate use of PCR or another amplification

‘method For example. a sequencxng primer is used with double-

stranded PCR product or a  single-stranded template molecule
generated by a modxfled PCR. The sequence determlnatlon is
performed by conventional procedures with radiolabeled" nucleotide
or by automatic sequencxng procedures with fluorescent ‘tags:
Genetic’ testing based on DNA sequence differences may be
achleved by detection of alteration in electrophoretic moblllty of
DNA fragments in gels, wlth or without denaturing agents. Small
sequence deletions and insertions can be visualized by high
resolution gel electrophoresis. DNA fragments of " different
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sequences may be dlsclngulshed on denaturing formamlde gradient
gels .in which the mobllltles of different DNA fragmencs are
retarded in the gel at dlfferent positions accordlng to their
SpeC1f1c melting or partial meltlng ‘temperatures (see, e.g., Myers
et al., Science, 230: 1242 (1985)).

Sequence changes at spec1f1c locatlons also may be revealed
by nuclease protection assays, such as RNase and S1 protectlon or
the chemical cleavage method (e.g., Cotton et al Proc. Natl.
Acad. Sci., USA, B85: 4397-4401 (1985)) . o

Thus,.the detectlon of a specxfxc DNA sequence may be achxeved
by methods such as hybridization, RNase protectlon, chemxcal
cleavage, direct DNA sequencing or the use of restrzctlon enzywes,
(e.g., restriction fragment length polymorphlsms (“ RFLP ) and
Southern blottxng of genomic DNA. h -

In addition to more conventxonal gel- electrophoreszs and DNA

. sequencing, mutations also can be detected by in situ analysxs.

Chromosome assays :

The sequences of the present 1nvent10n are also valuable for
chromosome 1dent1f1catxon. The: sequence is spec1fxcally targeted'
to- and can hybrxdxze with a partxcular locatlon on an 1nd1v1dua1A
human. chromosome. _Moreover, there is a ’current need for
identifying partzcular sites on the chromosome Few chromosome
marking reagents based on actual sequence data (repeat
polymorphisms)  are presently available for uarklng chromosomal
location. The mappxng .of DNAs to chromosomes accordlng to the
present 1nvent10n is an xmporcant first step 1n correlatlng those
sequences with genes. assocxated wzth.d;sease

~In,certain prefetred embodiments in thls regard .the chA

herein dxsclosed is used to clone genomlc DNA of a hBSF I, Il‘and

I11 gene.. This can be accomplxshed using a varlety of well known

techniques and libraries, which generally. are . avaxlablea
commercially. The. genomlc DNA the is used for in situ chromosome

mappxng using well known technxques for this purpose Typically,

in accordance with routine procedures for chromosome mapp1ng, ‘'some
trial and error may be necessary to 1dent1fy a genomic probe that

gives a good in situ hybridization signal. ) .

In some cases, in addition, sequences can be mapped to
chromosomes by preparing PCR primers (preferably 15-25 bp) from the

-38-



WO 9773407 © PCT/US96/03857

CDNA. Computer anélysis.of the 3’ untranslated region of the gene
is used to rapidly select primérs that do not span more than one
exon in the genomic DNA, thus complicating the amolification
process.}?These'primers are_tueﬁ used for PCR screening:of somatic

~cell hybrids containing individual human chromosomes. Only those

hybr1ds contalnlng the human gene correspondlng to the przmer will
yield an amplified fragment. o : )

‘PCR mapping of somatlc cell hybrids- is a rapid procedure for
assxgnlng a particular DNA to a particular chromosome ~Using the
present 1nventlon with the same .olxgonucleotzde primers,
sublocalization can be  achieved with .panels ofifragments from
specific “chromosomes ' or pools of large genomic -clones in  an
analogous manner. Other ‘mapping strategies that can similarly be
used ‘to map to its chromosome .include in situ bybridization,
prescreenihg with labeled: flow-sorted chromosomes and preselection
by hybridization to construct chromosome specific-cDNA.libraries.

Fluorescence in situ hybridization (“FISH") of,a~oguﬂgo;ono
to a metaphase chromosomal spread can be used to .provide a precise
chromosomal looationtin~one step. This technlque can be used with
cDNA as-short as 50 or 60. _For a review of this technlque,.see
Verma et al., HUMAN: CHROMOSOMBS A MANUAL OF BASIC TBCHNIQUES
Pergamon Press, New ‘York (1988). .

-Once a sequence has been mapped to. a precise chromosomal
location, the phys;cal position of the sequence on the chromosome
can be correlated with genetic map..data. Such ddta are found for
example, 1n V. McKus1ck MENDELIAN INHERITANCE IN MAN, available
on 11ne through Johns Hopkins: University, Welch Medical Library.
The relatzonship between genes ‘and diseases that have been mapped4
to the same ‘chromosomal region-are then identified through linkage
analysis (coinheritance of. physxcally adjacent genes) . '

Next, it'is'necessary to determine the dlfferences in the cDNA
or genomlcasequence between affecced and unaffected individuals.
If a mutation is observed in- some or all of the affected
1nd1v1duals but ‘not in®any normal individuals, then the mutatlon
is likely to be the causative agent of the.disease. o

With current resolution cf physicai mapping and genetic
mapping techniques, a cDNA precisely locallzed to a.chromosomal
region associated with the disease could be one of between 50 and
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500 potential causative genes. (This assumes -1 megabase mapgihg
resolution and one gene per 20 kb) .

Polypeptide assays ‘ !
The present invention also relates to a diagnostic assays such
as quantitative and diagnoétic.assays for detecting levels of hESF
I. II and III protein in cells and tissues, and biological fluids
such, for example, as bl;iod and urine, including dete;ﬁdnation of
‘normal and abnormal levels. -Thus, for instance, a diagnostic aésay
in accordance with the invention for detecting over-exp_ress;dn or
under-expression of hBSF I, II and III protein compared to normal
control -tissue ‘samples may be used to detect the presence of
neoplasia, for example. ‘Assay techniques that can be u_séd_ to
determine levels of a protein, such: as an hESF. I, II and III
protein of the present invention, in a ‘sample derived from a -.hosf.
' are well-known to those of skill in the art. Such assay methods
include radioimmunoassays, competitive-binding assays, Western Blot
analysis and" _:BLISA assays:.’ Among these: .ELISAs- frequently are
preferred. - An BLISA. a’ésay*"‘init»iallx,. -comprises preparing an
antibody specific to hESF 1, II or-III, pref_éi:ably a monoclonal
antibody. In addition’a reporter antibody -generally is prepared
which binds to the’ monoclonal antibody. Thez::.reporter.. antibody is
attached a detectable reagent such as radioactive, fluorescent or

enzymatic reagent, for example horseradish peroxidase enzyme.
To carry out-an BLISA a sample is .removed from a host and
incubated on a solid support, e.g.:a polystyrene. dish, that b:Lnds
thé proteins in the sample. :Any free. protein. binding sites on the
dish are then -covered by incubacing.fzwith,. a non-specific protein
guch a8 bovine serum. albumin. Next, the monoclonal antibody is
" incubated in Ehe dish during which-time the monoclonal :antibodies
attach ‘to any- hESF - I, II or III .proteins attached to the
polystyrene dish. Unbound monoclonal antibody- is:washed- out with
buffer. The reporter antibody linked to horseradish peroxidase is
placed in the dish resulting in binding of. the reporter antibody
to any moncclonal anr.i'body'.bound to hBSF I, II or III. Unattached
reporter antibody i then washed out. ’Réagents for peroxidase
activity, including a‘colorimetric substrate are then added to the
dish. Immobilized peroxidase, linked to hBSF I, II or III through
‘ the primary and secondary antibodies, produces a colored reaction

A

-40-



WO ¢ 7/;54997 A PCTNIS96/03857

product. The'amount of color developed in a given time period

indicates the amount of hESF I, II or ITI protexn present in the

sample. | Quantitative results typically are obta1ned by reference

to a standard curve.
A competition assay ‘may be employed whereln antlbodles

‘SpEC1f1Cq§O bESF I, .II or III attached to a sol;d support and

labeledlhRSF I, IIL or III and a sample derlved from the host are
passed over the solid support and the amount of label detected
attached to the SOlld support can be correlated to a"guantlty ofh
hESF. I, II .or III in the sample. '

Antibodies | : o

The pol?peptides, their fragments or other derivatives; or
analogs thereof or cells expre551ng them -can ‘be used as an
1mmunogen to produce antlbodles thereto. These antlbodles can be,
for example, polyclonal or nmnoclonal antlbodles The present'
invention also 1ncludes chzmerlc, single chaln,'and humanlzed‘
antibodies, as well as Fab fragments, or the product of an Fab
expression llbrary Various procedures known in the art may be

used for. the productlon of such antlbodles and fragments.

Antxbodxes generated agaznst the polypeptldes correspondxng

to a sequence of the present 1nventlon can be obtaxned by direct

injection c<f the polypeptldes into an animal or by admlnxsterlng
the polypeptldes to an animal, preferably a nonhuman. The antibody
s0 obtained w111 then b1nd the polypeptxdes itself. In this
manner, .even a sequence encodlng only a fragment of the
polypeptldes can be used to generate antlbodzes bindxng the wholé "
native polypeptxdes Such antxbodies can then be used to isolate
the polypeptlde from tlssue express1ng that polypeptlde.
For'preparatxon of monoclonal antlbodles any technzque whlch
provides ant1bod1es produced by contlnuous cell line cultures ‘can
be used. Bxamples include the hybrldoma technique (Kohler, G. and
Mllstexn, C., Nature 256: 495 497 (1975) the trioma technlque the
human B- cell hybridoma technxque (Kozbor et al., Immunology Today
4: 72 (ISEIY and the EBV- hybrldoma techn1que to produce human
monoclonal antlbodles (Cole et "al. pg. 77-96 in MONOCLONAL
ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc. (1985).
Techn1ques descrlbed for the production of 51ngle chain
antlbodxes (U.S. Patent;No. 4,946,778) can be adapted to produce
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SIngle chaxn.ant1bod1es to lmmunogenlc polypeptlde products of thls
invention. Also, transgenlc mlce, or other organ1sms such as other
mammals, may be used to express humani zed antlbodles to 1mmunogen1c
polypeptlde products of this lnventlon :
_ " The above descrlbed antibodies may be employed to isolate or
to 1dent1fy clones express1ng “the polypeptlde or purify the
polypeptxde of the present invention by attachment of the antibody’
to a solid support tor 1solatzon and/or purlfxcatxon by affznlty
chromotography

Thus, among others, the polynucleotldes and polypeptldes of

the present invention may be employed to prevent and/or treat
znflammatxon, asthma, rhinitis, cystic fibrosis; airway dlsease,
prevent and/or treat neoplasla, atopy. inhibit phosphollpase A,,
‘bind polychlorated blphenyls,_reduce foreigmn protein ant1gen1c1ty,
ilnhlblt monocyte and neutrophll chemotaxis ‘and phagocytosis.
21nh1b1t platelet aggregatxon, regulate elcosan01d levels ‘in the
human uterus, control the growth ‘of endometrial cells '

hBSF I, iI and III b1nd1ng molecules ‘and assays

This 1nventxon also provxdes a method for 1dent1£1catlon of
molecules, such as receptor molecules, that bind' hBSF I, I1 and
I1I. Genes encodxng protexns ‘that bind hBSF I, 'IT and III, such
as recepto- prote1ns. ‘can be 1dent1f1ed by numerous ‘methods known
to those of skill in the art, for example, llgand pannxng ‘and FACS

sortlng Such methods are described in many laboratory" manuals
such as, for 1nstance. Collgan et al., Current Protocols in
Immunology 1(2) pter S (1991) ' E -

For lnstance. expresszon clonxng may be employed for this
purpose. To_ this end polyadenylated RNA'xs prepared from a cell
responszve to hBSP I, II and I11, a cDNA 11brary is credted from
thls RNA, the lxbrary is d1v1ded xnto pools and the pools are
transfected.1nd1v1dually xnto cells that are not responslve to hRSP
I, II and III. The transfected cells then are exposed to labeled
hESF 1, II and I111. (hBSP I II and III ‘can be labeled by a
varlety of well known techn1ques 1nclud1ng standard "methods . of

radio- 1od1nat10n or 1nclusxon of a recognltlon site for a site-’

spec1f1c proteln kinase.) Followlng exposure, the cells are fixed
and. binding of cytostatln iS determlned These procedures

convenlently are carried out on glass slides.

Y
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Pools are identified of cDNA that produced hBSF I, II and III-
'bzndxng cells. - Sub- pools are prepared from these: positives,
transfected 1nto host ¢ells and screened as described. above USng
an iterative sub-pooling and re-screening process.-one or more
single clones that encode the putative binding molecule, such as
a receptor molecule, can be isolated.

Alternatlvely a labeled ligand can be photoafflnlty linked to
a cell extract such as a membrane or a membrane extract, prepared
from cells that express a molecule that it binds, such as a
receptor molecule. = Cross- linked material is resolved by
‘polyacrylamide gel electrophoresis (“PA¢B“) and exposed to X-ray
filﬁ The labeled complex containing the 119and receptor. can be
excised resolved into peptlde fragments, and subjected to: proteln
microsequencing. The amino acid sequence obtained from
microséquencing can be used to design unique or degenerate
ollgonucleotlde probes to screen cDNA 11brar1es to 1dent1fy genes . .
encodlng the putatzve receptor molecule.

Polypeptzdes of the invention- also’ ‘can be used to assess hESF
I, IT and III binding capacity of hESF I, II and IIT binding
molecules, such as receptor molecules, in cells or in cell-free

preparat1ons

Agon1 ts and antagonists - assays and molecules )

The invention also provides a method of screenlng compounds
to identify those which enhance or bloci: the actionApf hESF I, I
and III on cells, such as its interaction with hESF I, .II and III-
binding'holeculés such as'receptor'molecules; An agonist is . a
compound whzch increases the natural blologlcal functlons of hBSF
I, IT and III or which functions in a manner similar to.hBSF. I,
and III, while antagonists decrease or eliminate such“funct;ons.

For example, a cellular compartment, such as a membrane or..a
preparation thereof, such as a ‘membrane- preparatlon, may be
prepared from a cell that expresses a molecule that binds hESF I,
II and III, .such as a molecule of a signaling or regulatory.pathway
- modulated by hESF I, II and III. The preparation is:iqcubated,with
labeled hESF I, Il and IIT in the absence or the presence of a
candidate molecule which may be a hESFE I, .II and III agonist or
antagonist. The ability -of the candidate molecule to bind the
binding molecule is reflected in decreased binding of the'labeled
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ligand. . Molecules which hind gratuitously, i.e., without inducing

the effects of hBSF I, 11 and III on binding the hBSF I, II and I1I
binding - molecule, are most likely to be "good. ancagonstS
Molecules that bpind well and elicit effects chat .are the same as
or closely related to hESF I, II and III are agonlsts.‘.

hESF I, II and III-like-effects of .potential . agenists and
antagonists may by. measured, for instance, by determlnlng act1v1ty.
of a:second messenger. system, followxng interaction of the candldaCe
_molecule with a cell or appropr1ate -cell preparatlon, and comparing

the effect with that of hBSF. I, II and III or molecules that elicit -

the same effects as hBSF I/ IT and III. Second messenger systems
thec-may-beguseful in- this regard 1nclude but are not l1m1ced to
AMP guanylate cyclase, ion. channel or. phosph01n051t1de hydrolysxs
‘second messenger systems. : o
: Another example of an assay for hESF I, IT and III anﬁegonists
iss ‘a competitive assay that combines hBSF I, II and III and a
potential antagonlsc with membrane- bound hBSF I,_ II .and . III
receptor molecules or recombxnant hESF. I, II and III receptof
molecules under approprxate conditions. for a competitxve 1nh1b1tzon
assay. hESF I, II. and . III can ‘be labeled, such as. by
radioactivity, such that the number of hESF I, II and III. molecules
bound to a receptor molecule can be determined accurately to assess
the effectiveness. of:. the potential antagonist.

potential antagonists include small organlc molecules,
peptides, polypeptxdes -and antxbodles that bind to a. polypeptlde

of the invention and thereby: inhibit or extznguzsh its -activity.

Potential antagonists also may Dbe. small organxc nmleculesr a
peptxde, a- polypeptide such as a; closely ‘related. protexn or
antlbody that binds: the same sites on a binding. molecule, such as
a receptor ‘molecule, without inducing hBSF I, II and III- lnduced
activities, thereby preventing the. action of hBSF 1, II and III by
excluding hESF I, :II-and III.from binding. : o

pPotential antagonxsts include.a small molecule which binds‘to
and occupies the bxndlng site of the polypeptlde thereby preventxng
bznd;ng to.céllular binding molecules, such as receptor molecules,
such that normal biological activity is prevented Bxamples of
small molecules include but ‘are not limited to small organic
. molecules, peptides or ‘peptide-like molecules
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Other potential an‘tagdhist:s include antisense molecules.
Antlsense technology can be used to control gene expression through
antisense DNA or RNA or through triple-helix formation. Antisense
techniques are discussed, for example, in - Okano, J: Neurochem.
56: ' 560 (1991); OLIGODEOXYNUCLEOTIDBS AS ANTISENSE INHIBITOR.S OF
GENE EXPRESSION, CRC Press, Boca Raton, FL (1988). Triple helix
format;:mn is discussed in, for inscance Lee et al. ' Nuclelc Acids
Research 6: 3073 (1979) ; Coc_mey et al. SClenCE 241: 456 (1988) ;
and Dervan etsal., Science 251: 1360 (1991). The methods are based
on b:.ndlng of a polynucleotlde to a complementary DNA or RNA. For
example the 5’ codzng porc:.on of a polynucleotlde t:hat encoﬂes the
mature polypeptide of the present invention may ‘be used to desxgn‘

. an antisense RNA oligonucleotide of from about-10 to 40 base pairs
in length. A DNA ollgonucleotlde is des1gned t:o be complemencary
to a reglon of the gene 1nvolved in transcr:.pt::.on thereby

: prevenc:mg transcnp:z.on and the production of hBSF I, II and IiI.
The antisense RNA ollgonucleotlde hybrldlzes to ‘the mRNA in" vivo
and blocks translatmn of the mRNA molecule 1nto hBSF T, "1I and III
polypept:.de. The ollgonucleotxdes descr:.bed above can also be
dellvered to cells such that the antlsense RNA or DNA may ‘be

expressed in vivo to :.nlubJ.t product:.on of hESF I, II and III.

, The ant:agom.sts may be employed in a compos:.tion with a
pharmaceut ally acceptable‘ carrlet, e.g., as’ ‘hereinafter
descrlbed ' -

The am:agoxusts may be employed for instance to treat an
1nher1ted susceptxbzlzty to asthma. =~ o

COmpos:.txons

~ The invention also relates to composit:.ons compr:.slng the
polynucleot:.de or the polypepndes discussed above or the agonists
or antagomsts.“ Thus, the polypeptides of the present invention
may be employed in combination with a non- sterxle ‘or stérile
carrier or carriers for use with cells, tissues or orgarisms; such
as a pharmaceutlcal carrier suitable for administration to a
subject. Sucl} compositions comprise, for’ 1nstar_xce, a medla
additive or a thefapeuticall'y‘ effective amount of ‘a polypeptide of
the invention and a phazmaceutxcally acceptable carrier ‘or
excipient. Such carrlers may include, but are not limited to,
saline, buffered saline, dextrose, water., glycerol, ethanol and
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combinations thereof. The formulation should suit the mode of

administration.

K1ts .

The invention further relates to pharmaceutlcal packs and kits
comprising one or more containers f:.lled ‘with one or more of the
ingredients of the aforementloned compomt:.ons of the 1nvent1on.
Associated. thh such conta:mer(s) can be a not:.ce :m the form
prescr1bed by a governmental agency regulatlng the manufacture. use

or sale of pharmaceutlcals or blologlcal products, reflectlng"
approval by the agency of the manufacture, use or sale of the.

product for human adtnlnls_trat;on.

Adnunlstrat1on
: Polypept:.des and other compounds of the present 1nvent:|.on may
_ be employed alone or in con)unct:Lon with other compounds, uch as
therapeutxc compounds. _

'I‘he phamaceut:.cal composxt:.ons may be adm:.n:Lstered 1n any
effective, convenient manner : 1nclud1ng, ‘for instance,
adnun:.strat;on by top:.cal ) ‘oral, anal vagxnal,_ 1ntravenous,

1ntraper1toneal 1ntramuscular, subcutaneous, zntranasal or

1ntraderma1 routes among others

_ 4 'I'he pharmaceutxcal compos;t:.ons generally are adm:.mstered in
an amount effective for treatment or prophylaxis of a spec:.fxc
indication or indications. In general the compos:.tlons are
administered in an amount of at least about 10 pg/kg ‘body . weight.
In most cases they will be adm:.m.stered in an amount not in excess
of about 8 wmg/kg body weight per day Preferably, in most cases,
dose is from about 10 pg/kg to about 1 mg/kg body wexght, da:.ly
It will be apprecxated that optxmum dosage m.ll be detemned by
standard methods for each treatment modahty and 1nd1cat:|.on, takxng

into. accou.nt the 1nd1catxon, J.ts sever:.ty, route of adxum.stratlon,‘

compllcatz.ng condxtzons and the like.

Gene therapy

The hEBSF I, II and III polynucleotides, polypeptldes, agonists
and antagomsts that are polypeptzdes may be employed in accordance
. with the present invention by expressxon of such polypeptides 1n
vivo, in treatment modalltles often referred to as "gene therapy
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Thus, for example cells from a patient may be enginesred with
a polynucleotlde, such as a DNA Or RNA, encodlng a pOlYpG“Jtlde ey
vivo, and the engiueered cells then can be prov:.ded to a patlent
to . be treated with the polypeptlde Por example, cells may be

'eng:l.neered X vivo by the use of a retroxural plasmxd vector

containing RNA encodlng a polypeptlde of the present :anent Oui.
Such methods are well known in the art and the1r use in the p-esent
1nvent:Lon will be apparent from the teachlngs herein. .
Slmllarly, cells may be eng:.neered 1n v:.vo for expressxon of-
a polypept1de in vivo by procedures known in the art. - For example,
a polynucleotzde of the J.nventlon may be englneered for express:.on :
in a repl:.cat:.on defectxve retrov1ra1 vector, as dlscussed ‘above.
The retrov:.ral express:.on construct then may be 1solated “and
1ntroduced into a packag1ng cell 1s‘ transduced w:.th a retrov:.ral

N plasmd vector contalnlng RNA encod:.ng' a. polypept:.de of the present
invention such that the’ packag:.ng cell now produces 1nfectzous

viral partlcles contaln:mg the gene of interest. ' 'I'hese producer ,
cells may be adnu.n:.stered to a patlent for eng:.neer:l.ng cells in
vivo and expression of the poly'peptx.de in v:.vo. These and other
methods for. adnu.n:.ster:.ng a polypeptide of the. present 1nvent1on
by such method should be apparent to those s}ulled 1n the art from
the teachmgs of the present 1nvent1c>n . .
Retro"J.ruses from which the retrov1ra1 plasm:.d vectors herez.n
above ment:.oned may be denved 1nclude, but are not lz.m:.ted to,
Moloney Mur:.ne Leukema Vlrus, spleen necros:.s virus, retrov1ruses

- such as Rous. Sarcoma Vzrus, Harvey Sarcoma V:Lrus, av:Lan leukotns

virus, g1bbon .ape leukenua v:.rus, human 1umunodef1c1ency v1rus,
adenovirus, : Myeloprol:.ferat:.ve Sarcoma v:.rus, and mammaxy tumor
virus. In one embodlment . the retrov:Lral plasm:.d vector 1s derxved
from Moloney Murine Leukemia Virus, '

. Such vectors well 1nclude one or more promoters for express:.ng

Athe polypept:.de Sultable promoters whlch may be employed 1nclude,

but. are not 11m1ted to, the retrovxral LTR; the SV40 promoter, and
the human Cytomegalovirus (ON) promoter descr:.bed 1n M:Lller et
al., Blotechm.ques 7: 980- 990 (1989), or any other promoter (e g..
cellular promoters such as. eukaryot:.c cellular promoters anludlng,
but not limited to, the histone, RNA polymerase III, and R-actin
promoters) . " Other viral promoters whlch may be employed 1nclude,
but are not limited to, adenov:.rus promoters, thym:.dlne k:.nase (TK)

v -.47"



WO 97/34997 » © PCT/US96/03857

promoters, and ‘B19 parvovxrus promoters The selection of a
sultable promoter will be apparent to those skllled in the art from
the teachlngs conta:.ned herein’ '

' The nucle:.c ac:.d sequence ericoding the polypeptlde of the
present lnventlon vull be placed under the control of a su1tab1e
promoter Su:.table promoters which may be employed. 1nclude, ‘but
are not llmzted to, adenov1ral promoters, ‘such as the adenoviral
major late promoter. ' or heterologous promoters, ‘sich as the
cytomegalov1rus '(dfifV) promoter, the resp:.ratory syncytial v1rus
(RSV) promoter, inducible promoters, ‘such as the MMT promoter, the"
metallothione:.n promoter,  heat shock promoters, “the albumin
promoter, the ApoAI promoter, human glob:.n promoters,. viral
thytud:.ne }unase promoters, such’ as the’ Herpes Slmplex thym:.dlne
. )unase promoter, retrov1ral LTRS (:anludlng the’ modlfied retroviral
‘L'I'Rs here:Ln above descrzbed), the® B-actin promoter,' and “human
4 growth hormone promoters ' The promoter also may ‘be the” nat:.ve
promoter wh:.ch controls the gene encodlng the polypept:.de. C

o The retrovzral plasm;d vector is employed fo transduce
packagxng cell lxnes to form producer cell” lines. Rxamples of
packaglng cells wluch may be transfected 1nclude, ‘ but’ are not
llmlted to, the PBSOl PA317 Y-2, -AM, PA12 'I’19 141(, VT- 19 -17-
H2, YCRE, YCRIP GP+B- 86 GP+envAm12, “and "DAN “cell- Tlines as
'descrlbed ln leler, A., Human Gene ‘Therapy 1: 5- 14 (1990) . The
vector may be transduced 1nto the packagx.ng cells through any means
known J.n tne art S'..ch mea.ns 1nclude,' but " are not’ limited to;
electroporatxon, the use ‘of lxposomes, and CaPO4 prec;pitat:.on
In one alternat:.ve, t_t'ie retrov:Lral plasmd vector may be
encapsulated :Lnto a 11posome, or coupled to a l:.p:Ld and ‘then
admxnlstered to a host.

) The producer cell lxne wxll generate xnfectlous retrov:.ral
vector partlcles. whxch 1nclude “the nucle:Lc acid sequence(s)
encochng the polypeptxdes. Such retrov:l.ral veéctor particles thena
may be employed to transduce eukaryotlc cells, either in vitro . -
in v1vo . The transduced eukaryot:.c cells w:.ll expr’ess' the ‘hucleic
acid sequence(s) encodxng the polypept:.de Eukaryot:.c cells which
may be’ transduced 1nclude, ‘but are not limited to, embryonic stem
cells, embryomc carcxnoma cells as well as hematop01et1c stem
cells, hepatocyt es, f xbroblasts , myoblasts, kerat 1nocytes '
endothe11a1 ‘cells, and bronchlal epxthellal cells.’ :

.
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EXAMPLES

The preseﬁt invention is further described by the followrng
examples. The examples are prov1ded solely to illustrate the
invention . by reference to specific embodiments . These
exehplificatzon s, while illustrating certain specific aspects of
the invention, do not portray the limitations or c1rcumscr1be the'
scope of the d1sclosed invention. o '
.Certain terms used herein are explalned in the foregorng
glossary . _ ' ’
All examples were carrled out usxng standard technlques whlch
are well known and routlne to those of skill ' zn the art except
. where, otherwise described in detail. Routine molecular bxology
_technlques of the following examples can be carrled out as
,udescrlbed in standard laboratory manuals, such as Sambrook et al.
MOLBCULAR CLONING A LABORATORY MANUAL 2nd Ed. ; Cold Sprlng Harbor
Laboratory Press, Cold Sprxng Harbor, N.Y. (1989), herein referred
to as "Sambrook "

' All parts or amounts set out in the followlng examples are by
we1ght unless otherwxse specxfled.
- Uhless otherwlse stated size separatlon of fragments in the
examples below was carried out using standard technlques of agarose
and - polyacrylamlde gel electrophoresxs (“PAGE™) in Sambrook and
numerous other references such as, for 1nstance, by Goeddel et al.
Nucle;c Ac1ds Res.. 8: 4057 (1930)
_ ' Unless descrxbed otherwise, lxgations were accompllshed usxng

standard buffers, incubation temperatures and times,’ approxxmately‘
equlmolar .amounts of the DNA fragments to ‘be lzgated and
approxxmately 10 unxts of T4 DNA ligase ("lngase )y per 0.5 pg of
DNA.

Example 1 Expression.and purification of human hESF T, II and IITI
Aus;ng.bacteria '

rame

Tne DNA sequence encodlng human hESF I, II or III in the
deposlted polynucleotxde was ampllfxed using PCR ol1gonuc1eot1de
primers specxflc to the amino acid carboxyl term1nal sequence of
"the human hESF I, I1 or IIT protein and to vector sequences 3’ to
the gene. Addztlonal nucleotides containing restriction sites to

\
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facilitate cloning were added to the 5’ and 3’ sequences
respectively ' S
The 5’ olzganucleo*lde primer had the sequence
for hESF I: 5' CGCGCA' IQCI'I’GTC.'I‘GCCCAGCI‘G 3' (SEQ ID NO:7)
contaxnlng the underllned Sph I restriction szte, whzch encodes a
start AUG, followed by 15 nucleotldes of the human hESF I codlng
sequence set out in Figure 1 (SEQ ID NO:1), begznnxng with the
first base of the codon for amino acid 22 (leuc1ne)
for hESF I1: 5 CGCCCATGGAGTTCTGCCCAGCTC 3’ (SEQ ID NO:8)
conta1n1ng the underllned NcoI restrlctlon site, which encodes a
start ATG, followed by 16 nucleotides of the human hBSF II codxng
sequence set out in Flgure 2 (SBQ ID NO:3), beginning with the
first base of the codon for amlno acid 22.
, for heSP III: 5' CGC GCA TGC ACT Gcr ATG CAG ATT 3 (sso 1D
- 'NO:9) contaznlng the underlxned SphI restrxctzon site, 'wnich
, encodes a start ATG, followed by 16 nucleot1des of the human hBSF
III. coding sequence set out in Flgure 3 (SBQ ID NO: 5).
The 3’ primer has the sequence o :
for hBSF I 5' mc&qgr_rcnmncam& 3' (SBQ ID NO:10)
con:axning the underl1ned Hind 11T restrxccion site followed by 15
nucleotldes complementary to 15 nucleotxdes of the hESF I non-
codlng sequence set out in Fxgure 1 (SEQ ID NO: 1) lncludlng the
stop codom. . R
for hESF II 5S¢ cccmccrmcrrmacnmca 3/ (SEQ ID NO:11)
containing the underlined Hxnd III restrlctlon site followed by 15
nucleocldes complementary toO the last 15 nucleotldes of the hESF
II non codlng sequence sec out in Fxgure 2 (SEQ ID NO:3), 1nclud1ng
the stop codon :
for hBSF III S' CGC AAQ_QZI ACG CCT TGG GTA AAG TTA 3! (SBQ
_ID NO:12) contaxnzng the underlined HindIII restrlctlon sxte
followed by 18 nucleotides complementary to hESF III non- codlng'
sequence set out in Pigure 13 (SEQ ID NO: 5), 1nclud;ng'the stop
codon. . ‘ o - o
The restrictions sites were convenient to restriction enzyme
sites in the bacterlal express1on vectors pQB -60 (hBSF I and I1),
(Oiegen, Inc.) wh1ch were used for bacter1al express1on in Chese
eiamplesi . (Qiagen, 1Inc. Chatsworth, ca) . pQE -60 encodes
ampicillin antibiotic resistance ("Ampr") and concalns a baccerlal
origin of replication ("ori"), an IPTG 1nduclble' promoter, a
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ribosome binding site ("RBS"), a 6-His tay and restriction enzyme
sites.

" The amplified human hESF I, II and III DNA ard the vector PQE-
60 both were dlgested with Sph I and Hind III (hBSF I}, Nco 1 and
HindIII (hRSF II) and SphI and HindIII -(hESP III) and the d1gested
DNAs then were ligated together. Insertion of the hBSF I DNA into
the restricted vector placed the  respective coding regions
downstréam of and operably linked to the vector's IPTG-inducible
promoter ‘and in-frame with an initiating AUG “appropriately
p051t10ned ‘for translation of hESF I, II and IXI. o

The llgacxon mixture was transformed into eompetenc B coli
cells using: standard procedures. Such prqgedures are descr;bed_in
Sambrook et al., MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed.;
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(1989) - B. c011 strain M15/rep4, containlng multiple copies of the
plasmid pR8P4 “which expresses lac repressor and confers kanamyc1n
resistance ("Kanr"), was used .in carrying outvthevlllus;:atxve
example described here. This s;raiu, which is only one of many
that are suitable for expressing hESF I.‘lI and III is available
commercially from:Qiagen. - A B

Transformants were identified by their ability to gquion LB
plates in the presence of ampicillin. glasm;d.DNA wae‘isdlatgd
from resistant colonies and the identity ‘of the cloned DNA was
conflrmed by restriction analysis. ‘

Clones containing the deszred constructs were grown overnight
(“O/N")’ in"“liquid culture in LB media supplementéd with both
ampicillin (100 ug/ml) and kanamycin (25 ug/ml). :

The - O/N .culture was used :to xnoculate a large culture, at a
dxlutlon of approx1mate1y 1:100 to 1:250. - The cells were grown to
an - optxcal density at 600nm ("OD600") of between 0.4 and 0.6.
Isopropyl-B-D- thxogalactopyran051de (“IPTG") was .then added .to a
final concentratzon of 1 mM to 1nduce transcrzptlon from lac
repressor sensitive promoters, by inactivating the. lacI reptessor
Cells subsequently were incubated further for 3 to ¢4 hours Cells
then-were harvested by centrifugation and disrupted, by standard
methods: Inclusion bodies were purlfied from the dlsrupted cells
using routlne collection techniques, and rrotein. was solubilized
from the inclusion bodies into 8M urea. .The 8M urea solution
containing the solubilized protein was passed over a PD-10 EOlumn
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ir ZX phosphate pbuffered saline ("PF3"), thereby removing ‘the urea,
exchanging the buffer anc re=folding *~he protein. The _protein was
purified by a further step of chromatography to remove endotoxln
Then, it was sterile filtered. The sterile fxltered prote:.n
preparation was stored in 2X PBS at a concentration of 95
' ‘micrograms per mL. S '
Analysis of the preparation by .standard wethods of
polyatrylamide gel electrophoresis-’ -revealed that the .preparation
contained about 95% monomer hBSF I, II and III having the expected

molecular weight.

Bxample 2 Cloning and expression of human hESF I, II and III in a
°baculovirus ‘express'ion system ’ L

The cDNA sequence encoding the full length human. hESF I, : iI
and I1II protein, in the: deposited clone is amplified using. PCR
ol1gonuc1eot1de pnmers correspond:.ng to the 5’ and 3’ sequences
of the gene. ' : . : ‘

for hESF I the 5° prm\er has the -sequence 5’ CCCGGATCC;
GCCATC_A_‘;‘QAGGCI'GTCAGTGTGTCT 3¢ (SBQ ID NO:13). containing the BamHI
restriction enzyme site (bold) followed by a kozak. sequence (GCC
ATC) and 20 bases ‘of the sequence of hESP :I of. Flgure 1 (SBQ ID
NO: 1) ) :

for hRSP II the S5' primer has the sequence '5 *. CGC GGA . TCC.A-GCC
ATC ATG “AAG CIG TCG GTIG 3°  (SEQ ID NO: 14) c*ntalnlng the BamHI
restriction enzyme site (bold) followed by 15 bases of the sequence
of hBSF II of Figure 2 (SEQ ID NO 3). - ’ -

for hESF III the ‘5’ primer has the sequence 5' CGC GGA_TCC GCC
ATC ATG AAG CTG CTG ATG GIC 3’ (SBEQ ID NO: 15) containing the BamHI
' restrxct:.on enzyme gite (bold) followed by 15 bases of the sequence
of hBSF III of P;gure '3 (SEQ ID NO:5S). .

‘Inserted into an expression vector, as described below, . the
5° end of the amphfxed ‘fragment encoding human. hESF I, II or. IIT
prov:.des an efficient signal pepr.lde. An efficient signal for
jmitiation of translation in eukaryotic cells, "as _described by
Kozak, M., J. Mol. Biol. 196: 947-950 (1987} is appropriately
located in the vector portion of . the construct.

F.or hESF I the 3’ primer has the sequence 5'- CCCGGTACC
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TTTTTTTTTT TTTTITT 3° (SEQ ID NN:16) containing the underlined
‘Asp718 restriction site followed by 18 nuct eotldes complementary
to the poly A tail; :

for hESF II the 3’ prlmer has the sequence 5’ CGC
GGTACCACGCCI'I'GGGTAAAG’I‘I’A 3 (SBQ ID NO: 17) contaxnlng the
underlined .Kspns restriction followed by nucleotides. complementary
to 15 nucleotides of the hESF II non- coding sequence set out in
Figure 2 (SEQ ID No 3), including the stop codon; '

for hBSF III the 3’ primer has the" sequence 5 'CGC GGT GGT_ACC ACG
CCT TGG GTA AAG TTA 3° (SBQ ID NO:18) containing the underlined
-As‘p’lla restriction followed by nucléotides compiementary'to 18
nucleotldes ‘of the hESF 'III non- cod.mg ‘sequence set out in Plgure
3 (SBQ ID NO: 'S),” including the stop codon. '

The ampl:LfJ.ed fragments are 'isolated from a 1% agarose gel
us:Lng a comerc:.ally ava;lable kit ("Geneclean," BIO 101 Inc., La
Jolla, Ca.). 'I'he fragments then are digested wz.th the respective-
restrlct:.on enzymes and again are purlfled on a 1% agarose gel.
'I‘h:.s fragments are desxgnated herein F2. ' '

The vector PRG1 is- ‘uséd to express the’ hBS? I, IT or III
prote:.n in the baculovu‘us expression systém, using_”’ ‘standard
methods, _such as those described in ‘Summers et ‘al, A MANUAL OF
METHODS FOR BACULOVIRUS VECTORS AND INSECT CELL CULTURE PROCRDURRS
'I‘exas Agrxﬂultural Bxpenmental Station Bulletin No. 1555 . (1987)
Tlns express:.on vector contains ‘the strong polyhedrin promoter of
the Autographa ca11forn1ca nuclear polJyvhedrosis virus’ (AcCMNPV)
Eollowed by convenzent restncnon s:.tes The polyadenylation site
of the szm:.an virus - 40 ("SV40") -is used - for 'effieieﬁt
polyadenylatlon. For an ‘easy selection of recomb:.nant virus -the
beta- galactomdase gene from E.coli is inserted ‘in the ‘same
Vor:.entatxon as the polyhedrln promoter and is followed* by the
polyadenylatlon s1gnal of the polyhedr:.n gene. The polyhedr:.n
sequence's are ‘flanked at both sides by viral sequences for cell-
mediated horﬁologous recombination with wild-type wviral DNA to
’generate v1able virus that express the cloried polynucleotlde

Many other baculovirus vectors could be used in'place of pA2,
such as pAc373, pVL9.41 and PAcIMl provided, as those of skill
readily will appreciate, that construction provides appropriately
located signals for transcription, translation, trafficking-and tne'
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like. - Sﬁcn vectors are described in Luckow et al., Virology 170:
31-39, among others. ) :

The plasmid is digested w1th the respective restriction
enzymes and then is dephosphorylated using calf intestinal
phosphatase, using routine procedures known in the art. The DNA
is then isolated from a 1%  agarose gel u51ng a commercxally
avallable kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). This
vector DNA is designated herein “V2~

Pragments F2 and the dephosphorylated plasmld v2. are l;gated
together with T4 DNA llgase _B.coli HBlOl cells are transformed
with. ligation mix and spread on culture plates. Bacter1avare

1dent1f1ed that contain the.plasmid with the human hESF I, II or
III gene by digesting DNA from 1nd1v1dua1 colonles using the

respective restriction enzymes and then analyzzng the dlgestion
v'prpductﬁ by gel electrophoresis. = The sequence of the cloned
fragment. is .confirmed by DNA sequencing. . This plasmid is
desxgnated herein pBachBSF.I, II or III. . o

5 pug of the plasmxd pBachBSE I, II or, III 1s co transfected
with 1.0 ug of a commercially available lxnearlzed baculovirus DNA
("BaculoGold™ baculovirus DNA", Pharmlngen, San. Dlego. CA ), uslng
the lipofection -method described by Felgner et al. Proc Natl

Acad. Sci. USA: 84: .7413-7417 (1987). 1pg of BaculoGold? virus DNA,

and S. ug -cf the plasmld pBachBSF I, II or ITII are mlxed in a
sterile well of a. microtiter plate containing S0_ ul of serum free
Grace’s medxum (Life Technologxes Inc. Gaxthersburg.A MD) .
Afterwards 10 gl Lipofectin plus 90 pl Grace’'s medlum are added,
mixed and incubated for 15 minutes at room temperature. ' Then the
transfection, mixture is added.drop- w1se Lo, SES insect cells (ATCC
CRL 1711) seeded in a 35 mm tissue culture plate with 1 ml Grace's
mgdxum,thhqut serum. The plate. is rocked back and forth to mix
' the newly .added solution. The plate is then 1ncubated for 5 hours
at 27°C.  After 5 hours the transfectxon solution is removed from
the plate and 1 ml of Grace's insect medium supplemented with 10%
fetal calf serum is added. The plate is put back. into an incubator
and cultivation is. contznued at 27°C for four days.

After four days the supernatant is collected and a plaque
assay. is performed as described by Summers and Smlth, cited above.
An agargse gel with "Blue Gal" (Life Technologies Inc.
Gaithersburg) is used to allow easy identification and isolation
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of gal-expressing clones,_which produce blue-stained plaoues._ (A
"detaiIed description of a "plaque assay" .of this type can also be
found in .the user's guide . for insect cell_»cult're_ gnd
baculovzrology dlstrxbuteo by Life rechnologies Inc Galthersburg,
page 9-10) . . ‘

Four days after serial dilution, the virus is added to, the
cells. After appropriate incubation, blue stalned plaques are
plcked with the tip of an Eppendorf - pipette. The agar contalnrng
the recomblnant viruses is then resuspended in an Bppendorf tube
containing 200 ul of Grace s medium. The agar is removed by a
brief centrifugatlon and the supernatant contalnlng the recomblnant
baculovirus is used to 1nfect Sf9 cells seeded in 35 mm dlshes.
FPour days later the supernatants of these culture dlshes are_
- harvested and then they are stored at 4°C. A clone contalnlng
, properly.inserted‘hBS?.I II or III is 1dent1fied by DNA analysis
including restriction mapp1ng and sequencing. This lspdesrgnated
herein as V- hESF I, IT or III. L o .

- Sf9 cells are grown in Grace's medlum supplemented w1th 10%:
-heat - 1nact1vated FBS. The cells are 1nfected with the recombznant
baculovirus V-hESP I II or IIT at a. mu1t1p11c1ty of infectlon,
("MOI") of about 2. Sxx hours later the medium is removed and is
replaced with SF900 II medium minus methlonxne and cystelne
(avazlable from Life Technologies Inc., Gazthersburg) 42 hours
later, 5 -#Ci of 35S-methionine and 5 puCi 35S cysteine (avaxlable
from Amersham) are added. The cells are further 1ncubated for 16
hours and then they are harvested by centrlfugatlon, 1ysed and the
labeled protelns are visualized by SDS PAGE and autoradlography

~-{

Example 3 Expression of hESF I, I and III in COS ceIls

The expressxon plasmxd hBSF 1I, II and IIT HA is made by
clonzng a cDNA encodxng hBSP I, II and III into the expresszon
vector pcDNAI/Amp (whzch can be obtained from Inv1trogen, Inc )

The expre551on vector pcDNAI/amp contalns (1) an B c011
origin of replication effectxve for propagatxon in E. c011 and
other prokaryotic cell; (2) an amplcxllln resxstance gene for
selectlon of plasmid- containing prokaryotlc cells; (3) an SV40
origin of replication for propagatxon in eukaryotic cells}'(4)‘a.

v
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CMV promoter, a polylinker, an SV4( intron, and a polyadenylation
signal arranged so that a CDNA conveniently can be placed under
expressxon control of the CMV promoter ana operably linked to the
SV40 1ntron and"the polyadenylatlon signal by means of restrlct;on
sites in the polylinker. '
A DNA fragment encoding the entlre hESF I, II and IIIX
precursor and a HA tag fused in frame to its 3' end is cloned into
the polyllnker regxon of the vector 50 that ‘recombinant protein
expressxon is dlrected by the av promoter The ' HA tag corresponds
to an epitope derived from" the 1nf1uenza hemagglutinin protein

descr;bed by ‘Wwilson et al., Cell 37: 767 (1984). The fusion of the

_Hi: tag to the‘ target protein allows easy detectxon of the

recomblnant protexn wlth an antlbody that _recognlzes the HA:

ep1tope.
| The plasmld construcczon strategy is as follows:

- The hESF I, IT and IIXI ¢DNA of the dep051c clone is ampllfzed
using prlmers that contalned convenlent restriction sites, much as
descrxbed above regardlng the construction of expre551on vectors
for express1on of hESF & II and III in B. coli ‘and S. “fugiperda.

To faczlztate detectxon purification and characterizatzon of

the expressed hBSF I, II"and III, one of ‘the pr1mers contains a

heamaglut1n1n tag ("HA tag") as described above.

Su1table prxmers include that' followxng,'whlch are used in
thls example
. The 5’ primer, containing the underlined BamHI 51te, an AUG
start codon "and has the following sequence. 57 CGC GGA TCC ACC ATG
GTC TCG CIG GCC CTT 3' (SEQ ID NO:19) (ESFI); . CGC GGA TCC' ACC
ATG AAG CTG TCG GTG TGT 3' (SEQ ID NO:20) (ESFII); 5. CGC GGA TCC
ACC ATG AAG CTG CIG ATG GTC 3’ (SEQ ID NO:21) (BSFIII).

The 3°' przmer. containing the underlined Xbal: site, stop
.codon, HA tag and 15 bp of 3’ codxng sequence (at the 3’ end) has
the followlng sequence '

5' CGC TCT HGA TCA AGC GTA GTC TGG GAC GTC GTA TGG GTA CAC ACC ACA
TTT TTT 3 (SEQ ID NO: 22) (BSFI); 5’ CGC TCT AGA TCA AGC GTA GTC
TGG GAC GTC GTA TGG GTA CAC ACT ACA TTT CTT 3' (SEQ ID NO: 23)
(ESFII), 5* CGC TCT AGA AGA TCA AGC GTA GTC TGG GAC GTC GTA TGG GTA ATT
ACT CTT CAT ATT 3’ (SBQ ID NO:24) (ESFIII)

The PCR ampllfled DNA fragment and the vector, pcDNAI/Amp are
digested ‘with and then 119ated ’The ligation mixture is
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transformed into E. coli strain SURE (available from Stratagene

‘Clonzng Systems 11099 North Torrey Pines Road, La Jolla, CA 92037)

the transformed culture is plated on amp1c1111n media plates whlch
then are “incubated to allow growth of amplczllzn reszstant
colonies. Plasmid DNA is 1solated from re51stant colonies and

ﬁ examined by restriction analys1s and gel sizing for the presence
" of the hBSF I, II and III- encodlng fragment .

For express1on of recombinant hESF I, II and III, 'Cbs cells

© are transfected with an expression vector, as descrlbed above,

using DEAE DEXTRAN as described, for 1nstance, 1n Sambrook et al
MOLBCULAR CLONING A LABORATORY MANUAL Cold Sprlng Laboratory

‘Press, Cold Spr:.ng Harbor, New York (1989) : Ce 11ls are

incubated under conditions for expresszon of hBSF I, II and III by

the vector. o .
Expression of the hESP I, II and III HA fusion protexn is
detected by radiolabelling and 1mmunoprec1p1tat10n. usxng methods

'descrlbed 1n, for example Harlow et al., ANTIBODIBS A LABORATORY

MANUAL, 2nd Ed.; Cold Sprxng Harbor Laboratory Press, Cold Sprlng
Harbor New York (1988) To thls end, two days after transfectlon
the cells are labeled by 1ncubatlon in media contalning 358-
cysteine for 8 hours. The cells and the media are collected and

“the cells are washed and. the lysed with detergent containlng RIPA

buffer: 150 mM NaCl, 1% NP-40, 0.1% SDS 1% NP-40, 0.5% DOC, 50 mM

- TRIS, pH 7.5, as.described by Wilson et al. cited above. Protelns
‘are prec1pltated from the cell lysate and from the culture medla
using an _HA specific monoclonal antlbody i The prec1p1tated

proteins tben are analyzed by SDS-PAGE gels and autoradxography
An expreSSIOn product ©of the expected size is seen in the cell
lysate, whlch is not seen 1n negatlve controls. '

Example'4 Tissue distribution of hESF I; Il and III expression‘

Northern blot analysxs 1s carrled out to examlne the levels
of expression of hESF I, II and III in human tlssues, u51ng methods
described by; among others,_Sambrook et al cited above '~ Total
cellular RNA samples are isolated with RNAzol“ B system (B1otecx
Laboratories, Inc. 6023 South Loop East, Houston ~TX 77033)

About 10pg of Total RNA is isolated from tls5ue samples. The’
RNA is size resolved by electrophoreéis through a 1% agarose gel
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undtr strongl, denaturing conditions. RNA is blotted from the gel
onto- 1 nylon filter, and the filter then 1is prepared for
hybridization to a detectably labeled polynucleotlde probe.

As a probe to detect mRNA that encodes hESF I, II and III, the
antisense strand of the coding region of the cDNA insert in the
deposzted clone is labeled to a’ hlgh SpeC1f1C activity. The cDNA
is labeled by primer extenSLOn. usxng the Prime-It kit, available
from Stratagene. The reaction is .carried out usxng 50 ng of the
cDNA, followlng the standard reaction protocol as ‘ recommended - by
the supplzer. The labeled polynucleotlde is purlfled away from
other labeled reactlon components by column chromatography usxng
a Select- -G-50 column, obtazned from 5-Prime - 3- Prxme, Inc. of 5603
Arapahoe Road, Boulder. CO 80303.

The labeled probe is hybr1d1zed to the filter,  at a
concentratlon of 1,000,000 cpm/ml, in a small volume of 7%:SDS,. 0 5
M NaPO4 pH 7.4 at 65 ‘C, overmight. .

Thereafter the probe solution is drained and the filter is
washed twice at room temperature and twice at’ 60°C ‘with 0.5 x SSC,
0. 1% SDS The leter then is’ dr1ed and exposed to film at -70°C
overnlght w1th an 1nten51fyxng screen.

sxample'é_Gene therapeutic expression of human hESF I, II and III

Flbroblasts are obtained from a subject by skin .biopsy. The
resultzng tissue is placed in tissue-culture medlum ‘and separated
1nto small pxeces Small chunks of the tissue are placed on a wet
surface of ‘a tlssue culture .flask, approximately ten pieces are
placed in eacn flask ‘The flask is. turned upside down, closed
tight and left at room temperature overnight. After 24 hours at
room temperature, the flask is inverted - the chunks of tissue
remain flxed to the bottom of the flask - and’ fresh media is added
(e.g., Ham’s F12 ‘media, with 10% PBS, penxczllln and streptomycxn)
The t;ssue ls ‘then incubated at 37°C for approxlmately one week.
At thls tlme, fresn medla is added and subsequently changed every
several days. After an additional two weeks in’ culture, a
monolayer of f1broblasts emerges. The monolayer is trypsxnlzed and

scaled Lnto larger flasks

A.vector for gene therapy is digested w1th restriction enzymes )

for cloning a fragment to be expressed The dlgested vector 1is

Y
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treacan?wlth calf 1ntest1nal phosphatase to prevent self-ligation.
The dephosphorylated, linear vector is Lractlonated on an agarose
gel and . purified. I

-hESP I, II and III cDNA cafu--e of expreSSLng active hBSF I,
IT and III,.is isolated. The ends of the fragment ‘are modlfled,
if necessary, for cloning into the vector. For 1nstance, s”
overhanging may be treated w1th DNA polymerase co creace blurt
ends. 3' overhanging ends may be removed using s1 nuclease )
Linkers may :be 1ligated to blunt ends with T4 DNA ligase.

Bqual quantities of the Moloney murine leukemia virus linear
backbone and:the hESF I, II or III fragment are mixed together and
joined using T4 DNA ligase. The ligation mixture is used to’
transform E. Coli and the bacteria are then plated onto agar-
containing kanamycin. Kanamycin phenotype and.restrlctlon.ana1y51s
confirm that the vector has the properly inserted gene. _

Packaging cells are grown in tissue culture to confluent
density in Dulbecco’s Modified Bagles Medium (DMEM) with 10% calf
serum (CS), penicillin and sﬁreptomycin. The vector containing the
hESF I, II or III gene is introduced into the packaging cells by
standard techniques. Infectious viral particlesncontaiming:the hESF
I, II or III gene are collected from the packaging cells;.which now
are called producer cells. o

?reshAmedia is added to the producer cells, and after an
appropriate incubation period media islharvested from the plates
of confluent prcducer cells. The media, containing the infectious
viral particles, is filtefed through a Millipore filter to rembve
detached producericells. The filtered media then is used to infect
fibroblast cells. Media_is removed from a sub-confluent plate of
fibroblasts and quickly replaced with the filtered media.
- Polybrene (Aldrich) may be included in the media to facilitate
transduetion. After appropfiace incubation, the media is removed
and replaced with fresh media. If the titer of virus is high, then
virtually all fibroblasts will be infected and no selection is
required. If.the titer is low, then it is necessary to use a
retroviral vector that has a selectable marker, such as neo or his,
to select out transduced cells for expansion. )

Engineered fibroblasts then may be injected-into rats, either’
alone or after having been grown to'confluenee on microcarrier
beads, such as cytodex 3 beads. The injected fibroblasts produce
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hESF I, II or III product, and the bxologlcal actlons of the

proteln are conveyed to the host
It will be clear that the ;anem::.on may be practlced otherwise

than as partxcularly descrlbed in t:he foreg01ng descrxptz.on and

examples
Numerous mod:.f 1cat10ns and varlatlons of the present :.nvent:zon

are poss:.ble in llght of the above teachlngs and, therefore, are

" within the ‘scope of the appended claims.
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SEQUENCE LISTING

(1) GENERAL INFORMALICN:

{1) APPLICANT Gencz, Rexner

(ii) TITLE OF INVENTION HUMAN ENDOMETRIAL SPECIFIC
STEROID-BINDING PACTOR I, II AND III

{iii) NUMBER OF SEQUENF°S 27

(iv) CORRESPONDENCE ADDRESS :

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GILFILLAN, CECCHI,
‘STEWART & OLSTEIN

{B) STREET: 6 BECKER FARM ROAD
(C) CITY: ROSELAND
(D) STATE: NEW JERSEY
(B) COUNTRY: USA
(F) ZIP: 07068-1739

{v) COMPUTER READABLE FORM:
- (A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPBRATING SYSTEM: PC-DOS/MS-DOS
(D) SOPTHARB PatencIn Release #1.0, Version #1.30

(vi) CURRBNT APPLICATION DATA:
(A) APPLICATION NUMBER us
(B) FPILING DATE:
(C) CLASSIFICATION:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Perraro, Gregory D
(B) RBGISTRATION NUMBER: 36,134
(C) REPERENCE/DOCKET NUMBER: 325800-520

(Lx) TELBCONHUNICAIION INPORMATION:

(A) TELEPHONE:

201-994-1700

(B) TBLEFAX: 201-994-1744

{2) INFORMATION POR SEQ ID NO:1l:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 433 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D} TOPOLOGY :

(ii) MOLECULE TYPE:

(ix) FEARTURE:

(A) NAME/KEY:
{B) LOCATION:

{ix) FEATURE:

(AR) NAME/KEY:
(B) LOCATION:

(ix) PEATURE:

(A} NAMEB/KEY:
{(B) LOCATION:

linear

DNA (genomic!

cos
431..1212

sig_peptide
43..10S

mat_peptide

106..312

(xi) SEQUZNCE DESCRIPTION: SEQ ID NO 1:

TCACTCATTG TGAAAGCHGA GCTCACAGCC GAATAAGCCA CC ATG AGG CTG TCR

Met Arg Leu Ser
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GTG
Val

GCT

‘Ala

TTA
Leu

CCA
Pro
ATA
Ile

GTG
Val

TGT CTC CIG ATG GTC TCG CTG GCC CTT TGC TGC
Cys Leu Leu Met Val Ser Leu Ala Leu Cys Cys
-15 N -10

CTT GTC TGC CCA GCT GTT GCT TCT GAG ATC ACA

Leu Val Cys Pro Ala val Ala Ser Glu Ile Thr’

1 S 10

AGT GAC GCT GCG GTA AAC CTC CAA GTT GCC AAR’

Ser Asp Ala Ala Val Asn Leu Glan Val Ala Lys
20 : 25

GAR GCT CTT GCA GCC AAG TTG GRA GTG AAG CAC

Glu Ala Leu Ala Ala Lys Leu Glu Val Lys His
35 40

TCT TTT AAG ARAR CGA CTC TCA TTG GAA AARA GTC
Ser Phe Lys Lys Arg Leu Ser Leu Glu Lys Val
50 S5

PCT/US96/03857

-21 -20

TAC
TYyr

CAG GCC CAT
Gln Ala His

-5

GTC
Val

CTT
Leu

6e
Cys

cTG

Leu’

- 60

TTC TTA TTC.

‘Phe Leu Phe
- 15
AAT..CCA CCT

Asn Pro Pro
30

ACE GRT CAG
‘Thr Asp Gln
45 -

GTG GAA'ATA
jal Glu Ile

AAA ARA TGT GGT GTG TGACATGTAA ARATGCTCAA CCTGGTTITCC

Lys Lys Cys Gly val
65

TTAATAARATC ACTTGCCCTG CACATCAAAAR A

(2)

Met
-21

Ty
-S

val

Leu
cys
Leu

60
(2}

INFORMATION FOR SEQ ID NO:2:
(i) SBQUENCE CHARACTERISTICS:
(A) LENGTH: 90 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Arg Leu Sexr Val Cys Leu Leu Met Val Ser Leu
-20 ’ -15 -10

Gln Ala His Ala Leu Val Cys Pro Ala Val Ala
1 S

Phe Leu Phe Leu Ser Asp Ala Ala val Asn Leu

15 20 _

Asn Pro Pro Pro Glu Ala Leu Ala Ala Lys Leu
30 35

Thr Asp Gln Ile Ser Phe Lys Lys Arg Leu Ser
45 S0 SS

val Glu Ile Val Lys Lys Cys Gly Val
65

INFORMATION POR SEQ-ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 436 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

62

‘Ala
Ser
‘Gln
Glu

40

Leu

" AARGTCTTTC AACGACACCC TGATCTTCAC TAARAATTGT AAAGGTTTCA ACACGTTGCT

Leu Cys Cys

Glu Ile Thr
’ 10 :

val Ala Lys »

25
Val Lys His

Glu Lys Val

102

150

198

246 -

294
342

402

433
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{ix) PEATURE:
{A) NAME/KBY: CDS
{B) LOCATION: 40..309

(ix) PEATURE:

(A) NAME/KEY: s1g__pep ide . : . |
(B) LOCATION: .102 .
{ix) PEATURE: -

(R) 'NAME/KEY: mat_peptide
{B) LOCATION: 103..309

(xi) SBEQUENCE DESCRIPTION: SEQ ID NO:3:

TTCTTTGTGA AAGCTGAGCT CACAGCAAAA CARGCCACC ATG AAG CIG TCG GTG 54
Met Lys Leu Ser val™ : '
- =21 -20
TGT CTC crc CTG. GTC ACG CTG GCC CTC TGC TGC TAC CAG GCC AAT GCC © 102
Cys Leu Leu Leu'Val Thr Leu Ala Leu Cys Cys TyT %1n Ala Asn Ala
-15 -10 -5
GAG TTC TGC CCA GCT CTIT GTT TCT GAG CTG TTA GAC TTC TTC TTC ATT - 150 .
Glu Phe Cys Pro Ala Leu Val Ser Glu Leu Leu Asp" Phe' Phe Phe Ile -
1 S 10 15
AGT GAA CCT CTIG TTC AAG TTA AGT CTT GCC ARA TTT GAT GCC CCT CCG - 198
Ser Glu Pro Leu Phe Lys Leu Ser Leu Ala Lys Phe Asp Ala Pro Pro -
20 2s : 30 .
GAR GCT GTf GCA GCC ARG TTA GGA GTG AAG AGA TGC . ACG GAT CAG ATG 246
Glu Ala val Ala Ala Lys Leu Gly Val Lys Arg Cys Thr Asp Gln Met -
.. 38 . 40 . 4as
TCC CTIT CAG AAA CGA AGC CIC ATT GCG GAA GTC CIG GTG AAA ATR TTG 294
Ser Leu Gln Lys Arg Ser Leu Ile Ala Glu Val Leu val Lys Ile Leu
50 : ss. . . 60,
AAG AAA TGT AGT GTG TGACATGTAR AAACTTTCAT CCTGGTTTCC ACTGTCTTITC 349
~ Lys Lys Cys ser Val ’
. PATGACACCC TGATCTTCAC TGCAGAATGT AAAGGTTTCA ACGTCTTGCT TTAATAAATC 409

ACTTGCTCTC CAAAAAARRA. ZAAAAAA ' o 436

(2) INFPORMATION FOR SEQ ID NO:4:

(1) SEQUBNCE CHARACTERISTICS
(A) LENGTH: 90 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Met Lys Leu Ser Val Cys Leu Leu Leu Val Thr Leu Ala Leu Cys Cys
<21 -20 -15 -10 )

Tyr Gln Ala Asn Ala Glu Phe C\/é Pro Ala Leu Val Ser Glu Leu Leu
-5 1 5 ) 10

Asp Phe Phe Phe Ile Ser Glu Pro Leu Phe Lys Leu Ser Leu Ala Lys
15 20 25

Phe Asp Ala Pro Pro Glu Ala val Ala Ala Lys Leu Gly Val Lys Arg
. 30 3s 40

63



WO 97734997 ' PCT/US96/03857

s Thr As?.Gln Met Ser Leu Gln Lys Arg Ser Leu Ile Ala Glu Val
45 S0 55

Leu Val Lys Ile Leu Lys Lys Cys Ser Val
o] : 65

(2) INPORMATION FOR SEQ ID NO:S:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 476 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear’

(ii) MOLECULE TYPE: DNA (genomic) -

{ix). FRATURE: A
{A) NAME/KEY: -CDS
(B) LOCATION: 46..330

(ix) FEATURE: . .
(A) NAME/KEY: sig_peptide
(B) LOCATION: 46..108

(ix) FEATURE:

(A) NAME/KEY: mat_peptide
(B) LOCATION: 109..330

(xi) SBQUENCE DESCRIPTION: SBQ ID NO:S:

ACGAGCTGCC ACGCACGACT GAACACAGAC AGCRGCCGCC TCGCC ATG ARG CTG 54
. . . Met Lys Leu
e i . -21 -20 ol
TG ATG GTC CTC ATG CTG GCG GCC CTC CTC CTG CAC TGC TAT GCA GAT 102
Leu Met Val Leu Met Leu Ala Ala Leu Leu. Leu:His Cys Tyz Ala Asp
-1s -10 -5 - C
TCT GGC TGC RAR CTC CTG GAG GAC ATG GTT GAA AAG ACC ATC RAT TCC 150
Ser Gly Cys Lys Leu Leu.-Glu Asp:-Met val Glu Lys Thr Ile Asn Ser .
1 s ‘ 10 o
GAC ATA TCT ATA CCT GAR TAC AAR GAG CTT CTT CRR GAG.TTC ATA GAC = 198
Asp Ile Ser Ile Pro Glu Tyr Lys Glu Leu Leu Gln Glu Phe Ile Asp

15 20 25 S 30
AGT GAT GCC GCT GCA GAG GCT ATG.GGG RRA TTC ARG .CAG TGT TTC CIC 246
Ser Asp Ala Ala Ala Glu Ala Met Gly Lys Phe Lys Gln Cys Phe Leu -

' 35 40 S, I
‘mcmmcwrmacrcmmucmmcmhmkrstﬂkm 294
Asn Gln Ser His Arg Thr Leu Lys Asn Phe Gly Leu Met Met His Thr

: 50 : 55 T 60
GTG TAC GAC RAGC ATT TGG TGT AAT ATG AAG AGT ART TAACTTTACC 340°
val Tyr Asp Ser Ile Trp, Cys Asn Met Lys Ser Asn

65 70 _
CAAGGCGTTT GGCTCAGAGG GCTACAGACT ATGGCCAGAA CTCATCTGTT GATTGCTAGR 400
AACCACTTTC TTCTTGTGTT GCTTTTTATG TGGGAACTGC TRGRCRACTG TTGRARCCTC 460

AATTCATTCC ATTTCA : : 476

(2) INFORMATION FOR SEQ ID NO:6:

(i) SEQUENCE CHARACTERISTICS:

[y

T

RAN
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(A} LENGTH: 9S amino acids

(B) TYPE: amino acid

(D) TOPCLOGY: linear
"(ii) MOLECULE TYPE: protein -
; * (xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: '

Met Lys Leu Leu Met Val Leu Met Leu Ala Ala Leu Leu Leu His C&s
-21 -20 -15 -10 :

! o Tyr Ala Asp Ser Gly Cys Lys Leu Leu Glu Asp Met Val Glu tys Thr
e -S L 5 =~ - 10

Ile Asn Ser Asp Ile Ser Ile Pro Glu Tyr Lys Glu Leu Leu Gln Glu
18 ) 20 o 25 :

Phe Ile Asp Ser Asp Ala Ala Ala Glu Ala Met Gly Lys Phe Lys Gln
30 35 40 '

Cys Phe Leu Asn Gln Ser His Arg Thr Leu Lys Asn Phe Gly Leu Met
4S S0 S5

Met His Thr Val Tyr Asp Ser Ile Trp Cys Asn Met Lys Ser Asn
60 _ 65 ' 70
(2) INFORMATION FOR SEQ ID NO:7:
(i} SEQUENCE CHARACTERISTICS:
(A) LBNGTH: 24 base pairs
‘(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
CGCGCATGCT TGTCTGCCCA GCTG : 24
(2) INFORMATION FOR -SEQ ID NO:8:
(1) SEQUENCE CHARACTERISTICS: ' ‘ e
(R) "LENGTH: 24 base pairs : T -
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) “TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
CGCCCATGGA GTTCTGCCCA GCTC § 24
{2) INFORMATION FOR SEQ ID NO:9:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii)- MOLECULE TYPE:. other nucleic acid
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

CGCGCATGCA CTGCTATGLA GATT
(2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUEBNCE CHARACIERISTICS:
(A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNES3: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
. CGCAAGCTTC ATTTTTACAT GTCA
(2) INFORMATION FOR SEQ ID NO:11:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1l:
CGCARGCTTA GTTTTTACAT GTCA

(2) INPORMATION FOR SEQ ID NO:12:

(i) SBQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: rucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi} SEQUENCE DESCRIPTION: SEQ ID N0:12;

CGCAAGCTTA CGCCTTGGGT ARAGTTA
(2) INPORMATION POR SEQ ID NO:13:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY- linear

(ii) MOLECULE TYPE: other nucleic acid

PCT/US96/03857
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
CCCGGATCCG CCATCATGAG GCTGTCAGTG TGTCT
(2) INFOﬁMATION FPOR SEQ ID NO:14:

(i} SEQUENCE CHARACTERISTICS:

(AR) LENGTH: 30 base pairs
(B) TYPE: nucleic acid

e (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
CGCGGATCCG CCATCATGAA GCIGTCSGTG
{2) INFORMATION FOR SEQ ID NO:1S:
. {i) SEQUENCE CHARACTERISTICS:

(R} LENGTH: 33 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
CGCGGATCCG CCATCATGAA GCTGCTGATG GTC
(2) INPORMATION FOR SBQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION. SEQ ID NO:16:

CCCGGTACCT TTTTTTITTTIT TTTITIT
" {2) INPORMATION FPOR SEQ ID NO:17:
(i) SEQUENCE CHARACTERISTICS:
{(A)] LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear ’

(ii) MCLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
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ZGGTACCA CGCCTTGGGT ARAGTTA
2) INFORMATION FOR SEQ ID NO:18:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs

(B) TYPE: nucleic acid

{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18
CGCGGTAACR CGCCTTGGGT AAAGTTA

(2) INPORMATION FOR SEQ 1D NO:19:

(i)} SBQUENCE CHARACTERISTICS:

(A) LENGTH: 30 base pairs
(8) TYPB: nucleic acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19
OGCGGATCCA CCATGGTCTC GCTGGCCCTT

(2) INFORMATION FOR SEQ ID NO:20:

(i) SEQUENCE CHARACI'!RISTICS
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C] STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20

CGCGGATCCA CCATGAAGCT GTCGGTGTGT
(2) INPORMATION FOR SEQ ID NO:21:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21

CGCGGATCC.A» CCATGAAGCT GCTGATGGTC
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(2) INPORMATION POR SEQ ID NO:22:

- (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 54 base pairs
(B} TYPE: nucleic acid
i : {C) STRANDEDNESS: single
i {D}) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:
CGCTCTAGAT CAAGCGTAGT CTGGGACGTC GTATGGGTAC ACACCACATT TTTIT . 54
(2) INFORMATION FOR SEQ ID NO:213: :

(i) SBEQUENCE CHARACTERISTICS:

(A) LENGTH: S4 base pairs

! _ (B) TYPE: nucleic acid
i ‘ (C) STRANDEDNESS: single
. . (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:
CGCTCTAGAT CARGCGTAGT CTGGGACGTC. GTATGGGTAC ACACTACATT TCTT 54
(2) INFORMATION FOR SEQ ID NO:24: '
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: S4 base pairs
: (B) TYPE: nucleic acid-
e : (C) STRANDEDNESS: single
H {D) TOPOLOGY: linear

: © - (ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: .
CGCTCTAGAT CAAGCGTAGT CTGGGACCTC GTATGGGTAA TTAéTCTTCA»TAIT . . 54
(2) INPORMATION POR SEQ ID NO:25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 90 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE .DESCRIPTION: SEQ ID NO:25:

Ile Glu Leu Ser Leu Cys Leu Leu Ile Met Leu Ala Val Cys Cys Tyr
1 S : . 10 15

Glu Ala Asn Ala Ser Gln Ile Cys Glu ﬁéu'Val Ala His Glu Thr Ile
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20 - 25 ’ 30
Ser Phe Leu Met Lys Ser Glu Glu Glu Leu Lys Lys Glu Leu Glu Met
. 35 ) 40 45 -
Tyr Asn Ala Pro Pro Ala Ala Val Glu Ala Lys Leu Glu Val ﬁys Arg
. 50 SS 60

Cys Val Asp Gln Met Ser Asn Gly Asp Arg Leu val Val Ala Glu Thr
65 70 75 80

Leu val Tyr Ile Phe Leu Glu Cys Gly Val
8s S0

{2} INPORMATION FOR SEQ ID NO:26:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 90 amino acids
(B) TYPE: amino acid
(C}) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION; SEQ ID NO:26:
‘Ile Glu Leu Ser Leu Cys Leu Leﬁ_Ile Met Leu Ala Val Cys Cys TyT
S ¥ : ' 15
 Glu Ala Asn Ala Ser Gln Ile Cys Glu Leu Val Ala His Giu Thr Ile
20 25 30

Ser Phe Leu Met Lys Ser Glu Glu Glu Leu Lys Lys Glu Leu Glu Met
: 15 40 _ 4s o

Tyr Asn Ala Pro Pro Ala Ala Val Glu Ala Lys Leu Glu Val Lys Rrg
SO S5 - 60 i )

Cys Vval Asp Gln Met Ser Asn Cly Asp Axrg Leu Val Val Ala Glu Thr
65 : 70 : © 75 ' : 80

Leu Val Tyr Ile Phe Leu Glu Cys Gly Val
8s . 90

(2) INPORMATION FOR SEQ ID NO:27:
(i) SEQUEBNCE CHARACTERISTICS:
(A) LENGTH: 95 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

Met Lys Leu Val Phe Leu Phe Leu Leu val Thr Ile Pro Ile Cys Cys’
1 S 10 15

Tyr Ala Ser Gly Ser Gly Cys Ser Ile Leu ﬁsp Glu val Ile Arg Gly
20 ’ 25 30 :

Thr Ile Asn Ser Thr val Thr Leu His Asp Tyr Met Lys Leu Val Lys
3 40 . 45 '
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PC

Pro Tyr Val Gln Ala His Phe Thr Glu Lys Ala Val Lys Gln Phe
60 ’

- 50

Gln Cys Phe Le. Asp
65 L

Met Met Glu Ala Ile Phe Asn Ser Glu

85

Gln Thr Asp Lys

70

S5

71

Thr Leu Clu "Asn val

75

Ser Cys

80. -

Gln Gln Pro

Gly

Ser
.98
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WHAT IS CLAIMED 1S:

1. An isolated polynucleotlde comprising a member selected from
the group consisting of:

(a) a polynucleotlde having at least a 70% identity to a
polynucleotide encoding a polypeptide comprlslng amino acid 1 to
69 of SEQ ID NO:2;

{b) a polynucleotlde having at least a 70% identity to a
polynucleotide encodxng a polypeptide comprising amino acxd 1 to
amino acid 69 set forth in SEQ ID NO:4; A

ey a polynucleotide having at least a 70% identity to ‘a

polynucleotlde encoding a polypeptide comprising amino acid 1 to

amino acid 74 set forth in SEQ ID NO:6; A
(d) " a polynucleotide which is -complementary to the
polynucleotlde of (a), (b) or (c); and

(e) a polynucleotlde comprising at least 15 bases of the .

polynucleotlde of (a), (b), (c) or (d) .

2. The polynu;leotide of Claim 1 wherein the polynucleotide is
DNA.

3. The polynucleotide of Claim 1 wherein the polynucleotide is
RNA. '

4. The pblynucleotide of Claim 1 wherein the polynucleotide is

genomic DHA.

5. The polynucleotide of Claim 2 which encodes the polypeptide
comprising amino acid 1 to €9 of SEQ ID NO:2. '

6. The polynucleotide of Claim 2 which encodes the polypeptide
comprising amino acid 1 to 69 of SEQ ID NO:4.

7. The polynucleotide of Claim 2 which encodes the polypeptide
comprising amino acid 1 to 74 of SEQ ID NO:6. - '

8. An isolated polynucleotide comprising a member selected from

the group consisting of:

-72-
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(a) a polynucleetide which ¢ncodes a mature polypeptidevhaving
the amino acid sequence expressed by the human cDNA contained. in
ATCC Deposit No. 97401; _ ’ B

(b) a polynucleotlde which encodes a mature polypeptide hav1ng
the amino acid sequence expressed by the human cDNA cqnta;ned in
ATCC Deposit No. 97402; ' | -

;Jc) a polynucleotlde which encodes a mature polypeptlde having
the amino acid sequence expressed by the human cDNA contained in
ATCC Deposit No. 97403; A '

(d) a polynucleotide which is complementary to the
polynucleotide of (é), (b) or (c); and ’ "A: :

(e) a polyﬁucleotide comprising at least 15 béées of 1the
polynucleotide of (a), (b), (c) or (d).

S. The polynucleotide of claim 1 comprising nucleotide 106 to

nucleotide 312 of SEQ ID NO:1.
. . 7/

10. The polynucleotide of claim 1 comprising nucleoclde 103 to
nucleotlde 309 of SEQ ID NO:3. -

11, The polynucleotxde of c1a1m 1 comprising nucleQC1de 109 to
nucleotide 330 of SEQ ID NO: S o

12. A vector comprising the DNA of Claim 2.
13. A host cell comprising the vector of Claim 12.

14. A‘process f§; producing a polypeptide cdmprising:' expressing
from the host cell of Claim 13 the polypeptide encoded by said DNA.

15. A process_for preducing a cell which expresses a polypeptide
comprising gehegically'engineering the cell with the vector of
Claim 12 such that the cell expresses the polypeptxde encoded by
the huma cDNA in.the vector. : :

16. A polypeptide comprising  a member selected from the grohp
consisting of: . ‘ ’
(a) a polypeptide comprising amino acid 1 to 69 of -SEQ ID NO:2;
tb) a polypeptide comprising amino acid 1 to 69 of “SEQ ID NO:4;

-73-
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(c) a polypentide comprising amino acid 1 to 74 of SEQ ID NO:6;

(d) a polypeptide which is at least 70% identicui to the’

polypeptide of (a), (b) or (c).

17. The polypeptlde of Claim 16 wnerexn the polypeptlde comprises
amino acid 1 to amino acid 69 of SEQ ID NO:2.

©.18. The polypept1de of Cla1m 16 whereln the polypeptIde comprlses
amino ac1d 1 to amino acid 69 of SEQ ID NO:4.

19. The polypeptide of Claim 16 wherein ;he polypeptide'oomprises
amino acid 1 to amino acid 74 of SEQ ID NO:6.

20. A compound which inhibits activation of the polypeptide of

claim 16.

21. A method for the treatment of a patxenc-having need of hESF
I, II or III compri51ng admlnlsterxng to the patlent a
therapeutlcally effectlve amount of the polypept1de of claim 16.

22. The method of Claim 21 wherein saigd. therapeutxcally effective
amount of the polypeptide is administered by prov1d1ng to the
patient DA encoding said polypeptxde and expressxng said
polypeptide in vivo. i
23. A method for the treatment of a patient having need to Inhibit
a hesr I, II or III polypeptide comprising: administering to the
patient a therapeutically effective amount of the compound of Claim
20.

24. A process for diagnosing a disease Or a susceptibility to a
disease related to an under- expresslon of the polypeptide of claim
16 comprising: , _

determining a mutation in a nucleic acid sequence encoding said

polypeptide.

25. A diagnostic process comprising:
analyzing for the presence of the polypeptlde of claim 16 ln a
sample derived from a host.

N

gy W



- ness

WO 97/34997 . o PCT/US96/03857

26. A r-se:nod for identifying compou.nds wluch bind to and inhibit
activation of the polypeptide of claim 16 comprisiny: contacting
a cell expressing on the surface thereof a receptor for the
polypeptide, said receptor being ~~=ociated with a second compénent
capable of providing a detectable signal in résponse:co the binding

+ of a compound to said receptor, with an analytically detectable

hESF I, II or III polypeptide and a compound under conditions to
permit binding to the réceptor- andA

determ;nlng whether the compound binds to and. inhibits the
receptor by detectlng the absence of a 51gnal generated from the
interaction of: the hESF I II or III with the receptor. '
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Y Miele et al. Novel anti-inflammatory peptides from the region of . |1-19
highest similarity between uteroglobin and lipocortin [. Nature. :

October 1988, Vol. 335, pages 726-730.
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Box I Observations where certain claims were found unsearchable (Costine: *on of item 1 of first sheet)

Thus intemationai ~vont has not been established in respect of cerin claims und.r Article 17(2)(a) for the following reasons:

I Claims Nos.: ) ]
because they relate to subject matter not. required to be searched by this Authority, namely:

(4

Claims Nos.: . i )
D because they relste o parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful intemational search can be carried out, specifically:

3. D Claims Nos.: . :
) because they are dependent claims and arc not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box i Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Please Sce Extra Sheet.

1| As all required additional search fees were timely paid by the applicant, this international search report covers all searchablc

claims.

As all scarchable claims could be searched without effort justifying an additional fec-. this Authority did not invite payment

of any additional fex.

[E]

3. As only some of the required additional search fces were timely paid by the applicant, this intemational search report covers®
only thosc claims for which fees were paid, specifically claims Nos.:
1-19 (group 1) and species b .

4. No required additional search fees were timely paid by the appliéam. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by clzius Nos.:

Remark vn Protest D The additional search fees were accompanicd by the applicant’s protest.
No prutest accompanicd the payment of additional scarch fecs.

Form PCT/ISA/210 (continuativn of first sheet(1))(July 1992)«
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Fhe T ML A L B e

A. CLASSIFICATION OF SUBJECT MATTER:
IPC (6):

A C17N 1/20, 5/00, 15/00: C12P 21/06; GOIN 33/53; CO7K 1/00. 14/00, 21/04; A61K 33/00

A. CLASSIFICATION OF SUBJECT MATTER:
UscL :

435ﬁ.l. 69.1, 740.1, 252.3, 320.1; 530/ 300, 324, 350; 930/ 10} 536/21.5

B. FIELDS SEARCHED . : _ )
Electronic data bases consulted (Name of dala base and where practicable terms used):

APS. USPAT, IPOABS; STN, MEDLINE, EMBASE, BIOSIS, CAPLUS, CONFSCI, DISSABS, JICST-EPLUS,
WPIDS, PATOSEP ’ i h o
search tenns: UB, uteroglabin, uteruglobia-like, PCR, degencrate PCR cloning, cc10, clara cell 17 kDa protein, - °
synonyms and authors . : o

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as follows:

1. This Intemational Scarch Authority has found 7 inventions
claimed in the International Application covered by the claims
indicated below: :

This application contains the following inventions or groups of
inveations which are not so linked as to form a single inventive
concept under PCT Rule 13.1. [n order for all inventions to be
_examined, the appropriate additional cxamination fees must be
paid. :

Group [, claims 1-19, are drawn to an isolated polynucleotide
cacoding a palypeptide, a vector, host cell, process for
producing a cell and method of recombinantly expressing human
endometrial specfic steroid-binding factor (RESF).

Group | contains claims directed to more than one specics of the
genede mvenuon, These spevics are deemed to lack Unity of
tuvention because they are not sa linked as to form a single
inventive concept under PCT Rule 13.1. In order for more than .
one specics Lo be examined, the appropriate additional

. examination fees must be paid. The specics arc as follows:

. a) the polynucleotide/AA encoding hESF I,(claims S, 9, 17)

b) the polynucleotide/AA cncoding hESF 11, (claims 6, 10, 18) o s
¢) the polynucleotide/AA cncoding hESF 11, (Claims 7, 11, 19)The lollowing claims are generic: 1-4, 8, 12-16The
species listed above do not relate to a single inventive : : .
concept under PCT Rule 13.1 because, under PCT Rule 13.2, the

species lack the same or corresponding special technical

featuresfor the following reasons: )

ThenucclicacidencodingtheAAofMESF 1 of species &, the nucelic

acid encoding the AA of hESF [I of species b, and the nucelic

acid encoding the AA of hESF 11l of species ¢, cach have

materially differeat chemical structures and matenially different

functional properties. These chemical structures and functional

propertics are the special Wechaical features that identify each

individual specics and distinguish cach spevics from the others,

because nune of the special technical features is shared by the

species listed above.

Forn PCTASA. 210 watm sheatnduly 1992)e
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Group i1, claim(s) 20, 23, is drawn to a compound, which inhibits -

activat’»n of an hESF polypeptide. '

Group i, claim(s) 2L, is drawn (o & mehtod for.the treatment of .

a- putient with ~~ hESF polypeptide. - ) . -

Group IV, claim(s) 22, is drawn to 1 method for the treatment of

a patient with a therapcutic amount of an hESF polypeptide.

Group V, claim(s) 24, is drawn 10 a process for diagnosing

discascs by determining hESF polypeptide expression.

Group VI, claim(s) 25. is drawn to & diagnostic to analyze for

the presence of an hESF polypeptide.

Group VI, claim(s) 26, is drawn 10 & methiod of identifyingcompounds binding and inhibiting activation.of an
hESFpolypeptide.Bach of Groups 1I-VIl contains claims directed to more than one :
specics of the generic invention. These species arc deemed to

lack Unity of:Invention because they are 'not so-linked as

toformasingle inventive concept under PCT Rule 13.1.

Inorderformorcthan one species 10.be examined, the appropriate

additional examinsiion iecs must be paid. The species are as

follows: )

a) the polynucleotide/AA encoding hESE I,
b) the polynucleotide/AA encoding hESF I,
¢) the polynucleotide/AA encoding hESF I,

The: species listed above do not relate © a single inventive

concept under PCT Rule 13.1 becausc. under PCT Rule 13.2, the -

species lack the same or corresponding special technical features

for the following reasons: The nucelic acid encoding the AA of

hESF I of species s, the nucclic acid encoding the AA of hESF-1I -

of species b, and the nucclic acid encoding the AA of hESF Iil:of -

specics ¢, cach have materially different chemical structures and .

materiaily different functional properties. These chemical

Structures and functional propertics are the special technical

features that identify each individual specics and distinguish

cach species from the others, because none of the special R B .
technical features is shared by the species listed above.and it considers that the Intemational Application does not
comply with the requirements of unily of invention (Rules 13.1,13.2:and 13.3) for the reasons indicated below:The
inventions listed as Groups I-VI! do not relate to a single : - RS : '
inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical
[eatures for the following reasons: The polypeptide of group
1the inhibiting compound of group If, the methods of treatment
of groups 11l and 1V, the diagnositics of groupV and VI, and the
method of identifying an hESF inhibitor of group VII, each have
materially different chemical structures and materinlly different.
functional properties. These chemical structures and functional
properties are the special technical features that identify each
invention and distinguish:cach invention from the others because
nene ol the special technical features is shared by the scparate
aroups. )

Accordingly, 37 CFR 1.475(d) dos NOT provide for multiple
products/methods within a single PCT application, and the chims
are not so linked by a special technical feature within the
meaning of the PCT Rule 13.2 so as o form a single inventive

concept.

Form PCT/NSA/210 (extra shect)(July 1992)«
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